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Even without Merchrome coating, 
Nordstrom valves are the most 
enduring in mud line service — 
because of their seat protection, 
streamlined passage-way and elim- 
ination of grooves or channels 
where grit can get a foothold. But 
by the added protection of Mer- 
chrome coating, valve life is in- 
creased to an amazing degree. This 
welded hard facing is applied to 
the plug and body interior, pre- 
senting an unbroken wall of de- 
fense against the grinding and 
channeling action of drilling mud. 
It’s the hardest surface possible to 
produce. Its added cost is repaid 
many times over by the greatly in- 
creased valve life and savings in 
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Pipe Coating. The permanence of this treat- 
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— eliminates costly corrosion damage. 


— reduces metal cost. Pipe wall thickness 
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An Amazing Record 


ROM its beginnings the petroleum and natural-gas industries have had 
the services of aggressive and competent pipeliners who have overcome 
numerous problems in the transportation of liquid and gaseous hydrocar- 
bons. But no period of the past has approached the current growth in facil- 
ities and the technical accomplishments in all phases of pipe-line activities. 
The reports in this issue reveal that pipe lines under construction or 
definitely announced total approximately 24,000 miles, a mileage sufficient 
to span this country east and west more than six times. Outside this coun- 
try, projects, mostly of “big inch” capacity, exceed 5,000 miles. This is an 
amazing record, the significance of which extends far beyond the industrial 
confines of the operators concerned. 

In this country expansion in crude-oil pipe lines at present centers in 
new capacity to relieve the postwar shortages of the Middle West. Large 
increases in demand created this problem, which management is solving 
regardless of the costs involved. In the offing are plans for major pipe lines 
to take care of the enlarged output of Rocky Mountain fields connecting to 
outside areas, and West Coast states will-shortly be compelled to supplement 
California crude-oil output with pipe-line supplies from the Southwest. 

With product pipe lines under construction or authorized aggregating 
more than 5,000 miles, the petroleum industry is moving toward a goal in 
which it will be largely independent of other means of transporting refinery 
products. Mounting rail and water-transportation costs are giving impetus 
to this program of connecting petroleum-consuming centers to one or more 
product pipe lines. 

What is happening in natural-gas transmission is apparent from the 
latest quarterly consumption data. Total sales of natural gas increased 
17.6 per cent the second quarter of this year over the same period in 1946 
with commercial sales up 33.8 per cent, residential sales 25.1 per cent, and 
industrial sales 17 per cent. Natural gas now has nearly 10,000,000 customers. 

Future trends are indicated in the fact that nearly 11,000 miles of addi- 
tional natural-gas lines are being laid, authorized, or proposed. Most of 
these new lines are of large diameter with capacities 2 to 15 times those of 
two decades ago. 

Developments in construction and operating methods are as outstanding 
as the growth in pipe lines. The several engineering discussions of this 
issue are proof of that situation, for which technologists are responsible. 

The end is not in sight. Unhampered by unwarranted government re- 
strictions, the pipe-line division, as an integral part of oil and natural-gas 
operations, will continue to expand its services, a direct contribution to the 
reestablishment of a sound national economy. 











Current Jersey Standard Expansion 
Involves $400,000,000 Outlay 


TANDARD OIL CO. (N. J.). esti- 

mates expansion programs being 
undertaken throughout the world by 
the company and its affiliates involve 
an expenditure of at least $400, 
000,000 with some $121,000,000 being 
spent in 1947 by domestic affiliates 
on producing activities alone. 

The Jersey company’s expansion 
one of the greatest programs of its 
kind in the company’s history, shows 
the scope of the efforts of the petro- 
leum industry to meet current record- 
breaking world-wide demand for its 
products. 

The $400,000,000 expenditure by the 
Jersey organization accounts for a 
sizable share of the entire industry’s 
outlay. Last June, a survey by the 
American Petroleum Institute  re- 
vealed that the domestic petroleum 
industry is spending some $4,000,000,- 
000 for new and improved facilities 
in 1947 and 1948, a sum representing 
more than 22 per cent of the total in- 
vestment in the nation’s oil industry. 

Highlights of the expansion pro- 
gram of Jersey Standard were given 
in a survey by the Lamp, company 
publication. This showed that Hum- 
ble Oil & Refining Co. this year is 
drilling nearly 700 wells, and Carter 
Oil Co. is drilling about 200 this year. 
Heavy expenditures for United States 
exploration also are being made. 


The domestic affiliates also are 
making capital expenditures of near- 
ly $60,000,000 this year for moderni- 
zation and construction of refinery 
facilities. Next year they plan to 
spend about $75,000,000, according to 
the Lamp’s survey. 

Standard Oil Co. of New Jersey, the 
principal manufacturing and market- 
ing affiliate, plans to spend more than 
$50,000,000 to modernize and expand 
refineries and other manufacturing 
facilities. At Linden, N. J., a 2-year 
program of expansion in the Bayway 
refinery will include the world’s larg- 
est catalytic cracking plant and new 
pipe stills. At the Baton Rouge, La., 
refinery the expansion program is be- 
ing carried out with no slackening in 
the operating rate of existing equip- 
ment. New pipe stills are planned, 
and two catalytic cracking units are 
undergoing modernization to increase 
their capacity 8,000 bbl. a day each: 
Other modernization and expansion 
projects also are under way at the 
company’s refineries at Baltimore, 
Md., and Charleston, S. C. 

The Humble company is spending 
$5,000,000 expanding its Baytown, 
Tex., refinery, and another $2,000,000 
to enlarge pipe-line outlets from West 
Texas to Gulf ports. (Jersey Stand- 
ard’s foreign expansion is described 
in a story on page 159). 


Carter Resumes Work at Billings 
Despite Soaring Costs 


| panptem the cost will be more 
than two and one-half times the 
amount originally contemplated, Car- 
ter Oil Co. this week prepared for 
immediate resumption of work on its 


new 20,000-bbl. refinery at 
Billings, Mont. 

Earlier in August, the company 
halted construction on the new plant 
for a reappraisal of the project in 
view of rapidly rising labor and 
material costs. In announcing work 
will be continued, O. C. Schorp, Car- 
ter president, said, “It is still im- 
possible to predict the exact cost of 
the new refinery ... the scope of 
the project was enlarged to some 
extent but the higher expenditure 
may be attributed principally to the 
increased costs of labor and ma- 
terials.” 

When construction was stopped, R. 
B. Curran, Carter vice president and 


daily 
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Northwest division manager, said the 
original cost estimated in 1946 when 
the project was first announced, was 
$10,000,000. In March of this year, 
rising costs had boosted the figure 
to $16,500,000, and more_ recent 
studies at that time indicated costs 
will be much greater than the latter 
figure. 

Carter also announced that the com- 
pany will proceed with a marketing- 
development program by resuming 
construction and remodeling of serv- 
ice stations and bulk plants, and that 
it will acquire the physical assets 
of Fargo Oil Co., which operates 15 
service stations in the Denver area. 
These stations will become Carter 
cutlets September 15. 

Schorp’s statement last week gave 
a “go-ahead” signal to contractors 
and came after Carter engineers had 
devoted weeks of study to the in- 


creased construction costs. Major 
contractor on ‘the project is Fluor 
Corp., Ltd. 

“The demand for petroleum prod- 
ucts in the area served’ by Carter Oil 
Co. is mounting rapidly, and the new 
refinery is urgently needed to give 
the consuming public the quantity 
and quality of products it needs,” 
Schorp said, “so we have decided to 
complete the plant despite the in- 
creased construction cost.” 

The refinery, on a 344-acre site east 
of Billings, will include a crude unit, 
a catalytic cracking unit, laboratory, 
shops and warehouse, tank-car load- 
ing facilities, and process-equipment 
buildings. This refinery will be the 
largest in the Rocky Mountain area. 

When operating at capacity, the 
plant will produce about 350,000 gal. 
of high-octane gasoline daily, as well 
as fuel oil, asphalts, diesel fuels, kero- 
sine, tractor fuels, and heating oils. 

Carter now operates four refineries 
in Montana and Wyoming. The pres- 
ent Billings refinery, with capacity 
of 9,500 bbl. daily, will continue in 
operation until completion of the new 
plant. 


Active Rotary Rigs 
Reach New High 


5 iaprae number of rotary rigs operat- 

ing throughout the United States 
and western Canada reached another 
all-time high as of September.1 with 
figures showing a total of 1,969—60 
above the total at the beginning of 
August. 

The high in rotary rigs operating 
was the latest of a string of records 
being set in oil-industry operations 
under the stimulus of an unprece- 
dented demand for crude and prod- 
ucts. 

Figures as of September 1, released 
by the Interstate Oil Compact Com- 
mission, showed a marked gain in 
the number of rigs active in the Gulf 
Coast area, West Texas, and the Pa- 
cific Coast region. Of the eight areas 
included in the breakdown, only one, 
Kansas, showed a drop in the number 
of rigs operating. 

The total of 1,969 active rigs was 
listed for the end of the month, but 
it was reported an even greater num- 
ber, 1,985, were operating as of Aug- 
ust 25. 

The following table gives compar- 
ative figures: 


ROTARY RIGS ACTIVE 
Aug. 1 
Pacific Coast . 129 
Oklahoma 247 251 
Kansas ... 125 108 
Rocky Mt., inc. Western 
Canada . : 
N. La., E. Tex., and Ark. 
W. Tex., N. Tex., and New 
EES A Ee 172 
Gulf Coast ....... * 527 
Illinois, inc. Ill., Ind., Ky., 
Mich. and Eastern areas 


Sept. 1 
144 


185 185 
158 164 


Total . 1,909 1,963 
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Government Files Proposed Decree 


In “Tidelands” Case 


ASHINGTON.—Effect of the pro- 

posed final decree offered last 
week by the Department of Justice 
to carry out the Supreme Court deci- 
sion of June 23 in the submerged oil 
land case is to leave later questions 
to adjudication. 

On September 13, the Justice De- 
partment filed with the Supreme 
Court a decree which it was proposed 
the court issue in this case declar- 
ing that the United States “is now, 
and has been at all times pertinent 
hereto, possessed of paramount rights 
of proprietorship in, full dominion and 
power over, the land, minerals, and 
other things,” in the submerged land 
off the California coast. 

It was noted that the Justice De- 
partment did not go so far as to as- 
sert federal ownership, but only pro- 
prietorship, in the “tideland” oil. 
Thus it followed the limitations of 
the June 23 Supreme Court decision. 

Thus, as far as it goes, the proposed 
decree merely aims at confirming and 
carrying out the court decision. 

However, in the final paragraph it 
is proposed that “jurisdiction is re- 
served by this court to enter such 
further orders and to issue such 
writs as may from time to time be 
deemed advisable or necessary to 
give full force and effect to this de- 


” 


Principal Unsettled Question 


Effect of this, it was explained in 
an informed official quarter, is that 
the court must later either decide 
upon other questions not yet settled, 
or these may be the subject of liti- 
gation if the court does not settle 
them of its own volition. 

The principal unsettled question is 
the defining of what constitute in- 
land waters, such as what are the 
boundaries of inland waters in San 
Pedro Bay. 

It is said that the proposed decree 
would make no substantive change 
in the situation as it existed before 
it was announced. With the announce- 
ment of the Secretary of the Interior 
several days earlier that the Interior 
Department would not take advan- 
tage of the court decision (because it 
did not have to apply the leasing act) 
Without a special law by Congress, 
the Department of the Interior is not 
going ahead to assert its jurisdiction 
at present. That a law for this pur- 
pose will be sought from Congress is 
Promised by the officials concerned. 
_ Until such a law is approved, if it 
ls approved, all requests for federal 
leases or licenses are out the window. 
In connection with the whole sub- 
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ject of submerged oil lands, it is 
forecast that the federal Government 
most definitely does have an inter- 
est in the action of the Texas School 
Land Board in proposing to lease 
more than 2,000,000 acres of sub- 
merged lands in the Gulf of Mexico. 

After the Texas announcement, the 
Department of Justice was reported 
not interested in the action, because 
under the act making Texas a mem- 
ber of the federal Union, Texas re- 
served to her own jurisdiction, all 
public lands. 

Despite the difference in the basis 
for Texas’ claim to the offshore oil 
lands, the federal Government feels, 
it was explained, that it should assert 
a nation-wide claim to jurisdiction 
over such resources as a matter of 
national defense. 

On the other hand, there is no 
word as to whether the Justice De- 
partment will institute court action 
against Texas until the Administra- 
tion has tested in Congress next year 
its request to be empowered to con- 
trol leasing of oil lands in the “tide- 
lands.” 


Cities Service to Build 
East Chicago Laboratory 


LANS for the construction of a 

new technical - service laboratory 
located on the site of its East Chi- 
cago, Ind., refinery, have been an- 
nounced by Cities Service Oil Co. 

Functions of the laboratory will be 
primarily sales - service, including 
service testing and other forms of 
product evaluation. New-product de- 
velopment for specific application is 
also contemplated. In addition, the 
laboratory will serve as the central 
testing point for product quality con- 
trol during manufacture and will de- 
velop test standards for refinery lab- 
oratory use. 

Special investigations will be con- 


ducted relating to refinery operation 
such as corrosion control, waste dis- 
posal, chemical treatment, and gen- 
eral processing improvements. A 
completely equipped analytical labo- 
ratory will handle chemical analyses 
of all kinds, with special emphasis 
on petroleum and its products. Rou- 
tine and standardized tests peculiar 
to the petroleum industry can be 
made in the testing section, including 
engine tests and other simulated 
service life evaluation. 


Crude-oil evaluation will be con- 
ducted in specially built equipment 
designed to furnish necessary infor- 
mation relative to processing crude. 
An extensive library will be main- 
tained. 


Personnel at Okmulgee, Okla., un- 
der the direction of T. E. DeVilliers, 
will be transferred to the new labo- 
ratory upon its completion. In East 
Chicago, Cities Service operates a re- 
finery with 30,000 bbl. daily crude 
capacity. 


Prewar Applicants to Get 
Preference for U. S. Leases 


WASHINGTON.—Nearly 1,000 ap- 
plicants for oil and gas leases on 
public lands upon which development 
work was halted during the war years 
will be given an opportunity to re- 
sume operations under new regula- 
tions of the Bureau of Land Manage- 
ment, Secretary of the Interior J. A. 
Krug said last week. 

The regulations provide that those 
whose requests for a government 
lease were rejected when the land 
was drafted for military use will have 
a right to reinstate their applications 
when termination of the “war serv- 
ice” of the land is officially an- 
nounced. 


Under the new regulations, an- 
nouncement of the termination of 
the “war service” of withdrawn 
lands will be made by publication in 
the Federal Register. Holders of 
previously rejected applications will 
be accorded a preference period of 
153 days from the date of publication 
in which to seek reinstatement. A 
preference period of 60 days will be 
accorded applicants where the land 
areas were set aside by a special-use 
permit. 





Sketch of the proposed testing laboratory of Cities Service Oil Co. in East Chicago, Ind. 
The one-story, U-shaped building will include approximately 10,000 sq. ft. of floor space 
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Oil Industry Needs Both Large and 
Small Companies, Dunlop Says _ 


-VIGOROUS refutation of claims 
that the petroleum industry is be- 
coming more and more “monopolis- 
tic’ was made 
this week by 
Robert G. Dun- 
lop, president of 
Sun Oil Co., in a 
talk before the 
National Petrole- 
um  Association’s 
forty-fifth annual 
meeting in Atlan- 

tic City. 
In his first 
major industry 
speech since he succeeded J. Howard 
Pew as Sun president last March, 
Dunlop cited numerous statistics and 
other data showing that the smaller 
companies in the industry are as 
strong as ever. 2 

“Anyone familiar with the indus- 
try can cite instances of phenomenal 
gains, both in crude production and 
refinery output, as well as net worth, 
made by comparatively smaller com- 
panies in the 1940-46 period,” he 
said. “They are the companies which 
will be listed by some Senate com- 
mittee among the so-called ~majors 
of tomorrow. 

“Of course it is true that during 
the last 7 years a number of small 
refineries were shut down and dis- 
mantled. Some small refining com- 
panies went out of business or were 
absorbed by larger enterprises. But 
that is part of a trend that has been 
going on for 20 years or so. 


Increasing Technological Development 


“It does not result from any ma- 
levolent or sinister action on the part 
of other companies but rather from 
the increasing technological develop- 
ment of refining in response to de- 
mands for higher-quality petroleum 
products. 

“All that this indicates is that pe- 
troleum refining, to be efficient today, 
must be done on a fair-sized scale. 
Since the oil industry is a mass-pro- 
duction business requiring large cap- 
ital investment, especially in its re- 
fining division, this should come as 
no surprise.” 

Dunlop told the N.P.A. that his 
decision to accept the invitation to 
speak came “when my eye fell upon 
a news story from Washington quot- 
ing an eminent senator as asserting 
that the oil industry offered an il- 
lustration of how industrial concen- 
tration was threatening independent 
business all over the country. This 
statement is so preposterous—so de- 
void of substance and so far from the 
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facts—that it demands to- be chal- 
lenged and refuted... . 

“Most familiar of all these warmed- 
over charges are contentioris which 
imply that 20 of the larger compa- 
nies in the industry are engaged in 
some kind of a diabolical plot to de- 
stroy or restrict opportunity for the 
remaining 34,000 or so ‘independent’ 
enterprises that make up our indus- 
try. 

“Characterization of all companies 
but. the 20 largest integrated units 
as ‘independents’ is a distortion when 
we all know that each of these 20 
is as fully independent in every true 
sense of the word as any of those out- 
side of the Temporary National Eco- 
nomic Committee list.” 

Dunlop declared that among things 
which point to independence of oil 
companies is the vigorous competi- 
tion, independence of thought and ac- 
tion, independence from money-lend- 
ers in financing through ploughing 
back earnings int6 the business, and 
in management. 


Size Alone No Evil 


Dunlop said we hear alot today 
that size—and size alone—is evil. He 
declared “such is not the case,” and 
asserts the framers of our antitrust 
laws directed their attention to the 
abuse of size and power and that 
such abuse included an intent and 
an act to restrain trade and elimi- 
nate competition. The courts, how- 
ever, he said, have gone far beyond 
that objective in recent decisions in- 
dicating that size alone is, in effect, 
monopoly, and accordingly penalties 
should be imposed. 

“Despite the fact that the industry 
by its nature requires big, strong 
companies, there is a place and abun- 
dant opportunity for the smaller com- 
panies if they are efficient and keep 
in step with the times,” he said. “Not 
only is there opportunity for the 
small units, but they render great 
services to the industry and the pub- 
lic. 

“The efficient small operator sets 
the competitive pace of the industry. 
The world is his oyster and he can 
be choosey in selecting the manner 
in which he goes about getting the 
share he wants.” 

Dunlop spoke about the greater 
freedom of smaller companies in get- 
ting in and out of operations; in se- 
lecting and specializing; and in main- 
taining sound human relationships 
throughout the organization. Small 
companies develop well-rounded ex- 
ecutive talent, he added. 

“Eventually large corporate organ- 


izations become unwieldly, limited by 
individual capacity to deal with the 
multiplicity of the divisional and de- 
partmental details. . . . There is no 
better place to undertake a new ven- 
ture than in the very shadow of a 
large corporation’s undertakings. 
“Thus I would say that oil’s door 
of opportunity remains wide open 
for those who are willing to work 
and compete to attain a place in this 
industry. As Mr. Howard Pew has 
said on another occasion, ‘None of us 
has any divine right to a place and 
a share in this industry. He who 
serves the public best in quality and 
price is entitled to the business.’ ” 


Railroads’ Contention 


In @nother talk at the meeting, 
Harry S. Elkins, traffic attorney for 
the N.P.A., said in an analysis of the 
railroads’ case for another rate in- 
crease that the railroads contend that 
the 1948 passenger miles will be 60 
per cent less than in 1944 and that 
freight movements will be the prin- 
cipal source of revenue, from which 
the railroads say they must have 
more returns to remain solvent. 

Some, but not all, petroleum and 
petroleum products fall into the 
group on which is sought percentage 
increases rather than a flat maxi- 
mum figure per unit of weight, he 
said. 


Three petitions have been filed by 
the railroads with the Interstate 
Commerce Commission since July 3, 
1947, for freight rate increases. Ship- 
pers are expected to strongly assert 
their right to be heard, Elkins said. 
Their arguments will be that they 
“cannot- pay the increased rates and 
that much tonnage will cease to 
move, or if it does, will move by other 
types of carriers.” Their argument 
will also be that the rising spiral of 
prices must be stopped at some point, 
and soon, he added. 

The commission has relaxed its pro- 
cedure to-speed the hearings by ac- 
cepting written statements in lieu of 
verbal testimony and will make every 
effort to shorten the time required 
to hear the cases, Elkins continued. 

History and organization of the lu- 
brication committee of the American 
Petroleum Institute were outlined in 
a talk at the N.P.A. meeting by D. P. 
Clark, Pittsburgh, assistant general 
manager, lubricating sales, Gulf Oil 
Corp., and secretary of the committee. 

“Lubricants do not serve their real 
purpose until they are set to work 
in the equipment of the ultimate con- 
sumer,” Clark said. “The objective 
of the lubrication committee is to 
correlate and disburse the technical 
data on lubricants and devices for 
their application so that the consumer 
may receive better service, increzse 
production, lower maintenance and 
lubrication costs.” 

(A further report on the N.P.A. 
meeting will appear in The Oil and 
Gas Journal’s issue of September 27). 
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INVESTIGATIONS— United States grand jury investi- 
gating gasoline prices and petroleum marketing practices 
in the District of Columbia area dismissed. . . . Govern- 
ment attorneys indicate inquiry will be resumed by 
another jury later. ... {Tulsa hearing set for September 
28 by subcommittee of Senate small-business committee 
canceled due to conflict with I.P.A.A. meeting. ... B. L. 
Majewski, Deep Rock marketing official, denounces 


























































. Wherry hearings as a “waste of taxpayers’ money” and 
4 declares evidence fails to bear out Senator Wherry’s 
t charge that independents are being squeezed out of busi- 
0 ness... . {House expenditures subcommittee in Washing- 
t ton opens investigation into action of federal Bureau 
\- of Supply in approving upward revisions in prices. paid 
h under oil contracts after OPA’s demise. . . . Testimony 
e given that at least one company faced bankruptcy if 
4 held to originally contracted prices... . 
\ 
: INTERNATIONAL— Question of approval of proposed 
i. Russian concession in northern Iran gathers increasing 
1e political significance. . . . Immediate approval by Iranian 
Parliament held unlikely. . . . U. S. ambassador backs 
yy Iran’s freedom to make its own decision. . . . {Plans thus 
te far formulated for joint Anglo-Iranian, Jersey, Socony- 
3, Vacuum line from Persian Gulf to Mediterranean indi- 
p- cate Tartus, in Latakia, will be terminal. . . . {Special 
rt Texas fire fighters arrive at Poza Rica to attempt to 
d. extinguish fire in one of the oldest and biggest producers 
ws in Mexico’s major field. . . . {Pemex confirms contract 
to with J. Edgar Jones, Baton Rouge oil operator, to drill 
er 100 wells at an estimated $20,000,000. . . . 
nt 
of TIDELANDS— Texas School Land Board votes to proceed 
at, with November 4 sale of leases in 2,000,000 acres Gulf 
Coast offshore lands. . . . Board estimates state will lose 
0- 
1c- 
of Scenes such as this il- 
ry lustrate the great ex- 
ed pansion currently under 
ed. way in the petroleum in- 
lu- dustry and its refining 
an branch. This treater tow- 
in er is being placed on its 
P. foundation at the No. 1 
ral phenol plant at the Baton 
Oil Rouge, La., refinery of 
ee. Standard Oil Co. of New 
eal lersey, Louisiana Divi- 
ork sion. It is part of a lu- 
on- bricating - oil expansion 
ive program at the refinery. 
to The photograph shows 
ical the tower, 12 ft. in diam- 
for eter, 58 ft. long, and 
ner weighing 80 tons, being 
ase taised between two 100- 
and ft. guy derricks by re- 
finery personnel. The job 
pA. took less than 3 hours, 
and though several days 


Were required to set up 
the equipment 
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$2,000,000 because of cloud on title caused by “tidelands” 
decision. .. . {U. S. Department of Justice submits to 
Supreme Court a proposed decree to carry out its June 
23 decision. . . . Decree would leave such questions as 
definition of inland waters boundary for further litiga- 
t1OMS.. 


RECORDS— Number of rotary drilling rigs operating 
climbs to new high as of September 1... . {United States 
crude-oil production sets new all-time record week ended 
September 15 with The Oil and Gas Journal tabulation 
showing 5,226,085 bbl. daily average. ... 


MARKETS— Texaco rolls back prices in Standard of Jer- 
sey marketing territory to meet competition resulting 
from Jersey’s continued policy of holding prices unless 
they result in additional supplies of products. ... {Max 
W. Ball, OGD director, says Government has no author- 
ity to reimpose gasoline rationing and that such action 
is not contemplated. . . . {Public Roads Administration 
estimates total vehicle registrations in 1947 will reach 
record high of 37,164,000. ... 


EXPLORATION—New light-oil field discovered in Wyo- 
ming’s Big Horn Basin. .General Petroleum discovery 
flows 445 bbl... . {Tests continue on important Phillips 
Petroleum Ellenburger strike, 2 miles southeast of An- 
dector field, West Texas. .. . {Discovery well of Dun- 
can Northeast pool in southern Oklahoma looks better 
on production tests. ... {New field opened 21/2 miles 
southeast of Kelsey field, Southwest Texas. . . . {Union 
Producing test opens new gas field for Harris County, 
Texas Gulf Coast. ... {New field indicated for South 
Louisiana by Stanolind’s Vermilion Parish wildcat... . 
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DR. LOUIS SCHMERLING 


DR. V. N. IPATIEFF 


DR. WARREN K. LEWIS 


Prominent scientists at the meeting of the Petroleum Chemistry Division, American Chemical 
Society, this week in New York, included: Dr. Louis Schmerling, research chemist with 
Universal Oil Products Co., who was presented with the first Ipatieff Award, to be given ut 
3-year intervals for most outstanding achievements in high pressure and catalysis; Dr. 
V. N. Ipatieff, Russian-American scientist and authority on high-pressure reactions and 
catalysis in chemistry, who, with Mrs. Ipatieff, contributed the fund to the American Chem- 
ical Society, from which the Ipatieff Award is made; and Dr. Warren K. Lewis, well-known 
technologist and research leader at Massachusetts Institute of Technology, who received the 
Priestley Medal, highest award of the society for outstanding achievements in chemistry 


New Methods Improving Synthetic 
Fuel Prospects, A.C.S. Told 


by Arch L. Foster 


new YORK.—Synthetic fuels and 
new developments in their manu- 
facture, the outlook for these fuels in 
the future; research on jet and gas- 
turbine fuels, the requirements for 
such fuels and the isolation of fuel 
and other hydrocarbons were the 
main topics of discussion at the 112th 
national meeting of the American 
Chemical Society here September 
15-19. 

Concentration of research effort in 
these fields has intensified greatly in 
the postwar period, and from the 
large number of laboratories engaged 
in studying these problems, a great 
number of advance reports were 
made at this meeting, the largest yet 
held by this largest of all scientific 
societies. 

High-quality synthetic gasoline will 
be manufactured at low cost and on a 
large scale in America within 10 years, 
said Dr. A. R. Powell, Koppers Co. 
associate research director, in discuss- 
ing American progress in adapting the 
Fischer-Tropsch synthesis to large- 
scale commercial production. He 
pointed out that the present demand 
for motor and other fuels has far out- 
stripped our prewar needs, and that 
this demand promises to continue in- 
creasing indefinitely. This synthesis 
of liquid fuels may be one of the 
major technical developments of the 
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next decade, Powell said as he dis- 
cussed the subject before the joint 
meeting of the divisions of Gas and 
Fuel, and Petroleum Chemistry in 
what proved to be probably the most 
outstanding symposium of the meet- 
ing, occupying the attention of the 
two large divisions for 2 days of two 
sessions each. 


Most Important Problem 


Most important in the problems at- 
tacked by the researchers in this field 
is that of producing low-cost synthe- 
sis gas in large volume. This gas con- 
tains hydrogen and carbon monoxide 
in ratio of 1:1 (theoretically, when 
made from methane and oxygen) and 
from it the entire gamut of aliphatic 
and many other hydrocarbons are 
synthesized by the Fischer-Tropsch 
reaction. The enormity of the prob- 
lem of supplying even our present 
gasoline needs by this process is indi- 
cated by Powell’s statement that this 
job will require 30 trillion cubic feet 
of synthesis gas annually. Natural gas 
is the cheapest and most plentiful raw 
material at present, Powell said, but 
the process demands the lowest pos- 
sible investment cost and the prac- 
tice of the greatest operating econo- 
mies to enable the process to com- 
pete and meet price demands. The 
coal and petroleum-natural gas indus- 


tries here find a common mecting 
ground for research and develop. 
ment. 
~ The Girdler process for the’ manv- 
facture of hydrogen from natura!-gas 
hydrocarbons, with some small modi- 
fication, can be used to make syn. 
thesis gas in which the ratio of car. 
bon, and hydrogen is correct for thi; 
intermediate product, R. E. Reitmeier, 
K. Atwood, H. A. Bennett, Jr., and 
H. M. Baugh, of Girdler Corp., told 
the symposium. This process for hy- 
drogen manufacture removes the car- 
bon dioxide formed and converts the 
monoxide to the dioxide for removal. 
If the first-produced dioxide is taken 
out, the resulting mixture is suitable 
for synthesis of hydrocarbons, the au- 
thors said. To increase the carbon 
monoxide content to the desired ratio 
of 2 hydrogen to 1 CO, more CO, may 
be added to the reacting mixture of 
hydrocarbon and steam. By controll- 
ing temperatures, pressures, and flow 
rates, these authors are able to pro- 
duce synthesis-gas mixtures varying 
in hydrogen-monoxide ratios from 
0.5 to 2.0, without deposition of car- 
bon on the catalyst when treating 
methane. When using propane as 
charge stock the proper conditions 
for avoiding carbon deposition were 
worked out in pilot-plant operation. 
A review of several American and 
German processes for making syn- 
thesis gas from coal and other solid 
materials was given by L. L. New- 
man, U. S. Bureau of Mines. He 
stressed the use of oxygen directly 
in the formation of monoxide and hy- 
drogen and discussed at length the 
variables involved. 


Coal for Making Synthesis Gas 


Production of synthesis gas from 
powdered coal directly, without the 
intermediate coke-formation step is 
recommended by P. W. Edeburn, L. D. 
Schmidt, J. P. McGee, F. Bonar, A. E. 
Sands, and H. W. Wainwright of the 
Bureau of Mines. The result as ob- 
tained by a newly developed tech- 
nique yields a cheaper synthesis gas 
than by any other known method, it 
is believed. The synthesis-gas cost 1s 
half the total cost of making liquid 
hydrocarbons by this process, these 
authors said. Very small amounts of 
impurities such as coal tar, coal dust, 
ammonia, and gum-forming  sub- 
stances may prevent the Fischer- 
Tropsch reaction, it was reported in 
another discussion by three of these 
authors. Special analytical methods 
are required to determine or discover 
these impurities, others which may be 
present being sulfur and sulfur or- 
ganics, hydrogen cyanide, naphtha- 
lene, and other aromatics, also iron 
carbonyl. 


M. I. T. Technique with Coal 


Another outstanding technique was 
reported at the meeting by Warren 
K. Lewis and colleagues at Massa- 
chusetts Institute of Technology, 
speaking before the general assem- 
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bly of the society. Lewis was award- 
ed the Priestley Medal, highest honor 
conferred by the society, for “dis- 
tinguished services in chemistry.” Ac- 
cording to the M.I.T. report, all 
grades of coal may be gasified by 
suspending the finely powdered solid 
in a stream of hot air and steam, 
following the well-known fluid prin- 
ciple used in catalytic cracking. 

Development of the Swedish oil- 
shale industry has reached a point 
where 185,000 bbl. of motor fuel is 
made per year, Dr. Gustav Egloff, 
Universal Oil Products Co. and 1947 
chairman of the A.C.B. Petroleum Di- 
vision, reported. Kerosine to the 
amount of 22,000 bbl. is made, and of 
other fuel oils some 320,000 bbl. are 
produced, Egloff said, with an an- 
nual production of 750,000 bbl., total, 
by 1950 expected. 

Aluminum chloride is an active 
catalyst for many hydrocarbon reac- 
tions, Dr. Louis Schmerling, Univer- 
sal Oil Products Co., said, and is some- 
times too active. 


Majewski Again Assails 
Wherry Investigation 


4 a talk September 16 before the 
Petroleum Division of the Nationai 
Association of Credit Men in Chicago, 
B. L. Majewski, vice president, Deep 
Rock Oil Corp., repeated his demand 
that the current investigation of the 
Senate small-business committee into 
petroleum supply be conducted on a 
nonpolitical and “above-board” basis. 

Majewski last week in a 5,000-word 
letter to Sen. Kenneth S. Wherry 
(Rep., Neb.), chairman of the sub- 
committee, termed the conduct of the 
investigation “political witch-hunt- 
ing,” and said nothing in the record 
bore out Wherry’s charges independ- 
ents are being eliminated from the 
industry. Majewski told the credit 
men that he expected denials to his 
charges. 

Further in his talk, the Deep Rock 
official, speaking primarily for the 
industry, said the small percentage 
of refiners charging jobbers and 
wholesale consumers’ extortionate 
prices for their marginal require- 
ments of products “are nothing more 
than black-market operators with 
whom retribution will eventually 
catch up. In the meantime, unfor- 
tunately, they are bringing down on 
the great rank and file of the indus- 
try unfair criticism .. .” P 

Unless Midwest jobber-distributors 
are able to buy heating oils at rea- 
sonable prices immediately and 
throughout the heating season, Ma- 
jewski said he would ask that “thor- 
ough consideration” be given at the 
National Petroleum Council’s October 
9 meeting to a plan to allocate prod- 
ucts and transportation east of the 
Rockies with approval of the Depart- 
ment of Justice. 
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Eighteenth Annual Meeting of 
LP.A.A. to Open September 28 


| ageroppecegpenyted oil operators from 
all parts of the United States will 
gather in Oklahoma City September 
28 for the eighteenth annual meeting 
of the Independent Petroleum Asso- 
ciation of America. 


Shortages of oil-field equipment, 
the Supreme Court’s decision in the 
“tidelands” case, the federal Govern- 
ment’s activities affecting the oil in- 
dustry, and other current problems 
are scheduled for discussion on the 
program. 


Registration will open Sunday, 
September 28 at the Skirvin Hotel, 
headquarters for the meeting. Many 
of the association’s committees have 
scheduled meetings September 27 and 
28. 


The advance program for the meet- 
ing follows: 


MONDAY, SEPTEMBER 29 


10 a.m., General Session—Guy I. War- 
ren, vice president, Renwar Oil Corp., 
Corpus Christ, Tex., presiding. “Welcome 
to Oklahoma,” Roy J. Turner, governor 
of Oklahoma; president’s annual address, 
B. A. Hardey, Shreveport, La.; “Unitization 
and Secondary Recovery,” R. I. Williams, 
petroleum engineer, Lion Oil Co., El Do- 
rado, Ark.; election of 1947-48 board of 
directors. 

12:15 p.m., General Luncheon.—Edward J. 
Bouwsma, Commonwealth Pipe Line Co., 
Holland, Mich., presiding. “The Challenge 
to the Domestic Industry to Meet Current 
and Future Oil Demand,” Rush M. Blodget, 
secretary - treasurer, Blackfoot Petroleum 
Co., Los Angeles. 


2:15 p.m., General Session.—George Wag- 
ner Dimock, Akin & Dimock, Wichita 
Falls, Tex., presiding; “Objectives and Ac- 
tivities of the Foundation of Applied Re- 
search,” Raymond J. Neumann, public-re- 
lations director, Foundation of Applied Re- 
search and Institute of Industrial Research, 
San Antonio; Forum on Current Associa- 
tion Activities, led by Russell B. Brown, 
general counsel, I.P.A.A. 

3:15 p.m.—Meeting of board of directors, 
President B. A. Hardey, presiding. 

7:00 p.m., Annual Dinner.—Frank But- 
tram, Oklahoma City, presiding. ‘“Impor- 
tance of the Trade Association in Indus- 
try,” James L. Donnelly, executive vice 
president, Illinois Manufacturers Associa- 
tion, Chicago. 


TUESDAY, SEPTEMBER 30 


10 a.m., General Session—T. M. Martin, 
vice president, Lion Oil Co., El Dorado, 
Ark., presiding. Discussion of resolutions 
presented by resolutions committee; dis- 
cussion of reports and resolutions offered 
by standing and special committees. 

12:15 p.m., Governors’ Luncheon.—Gov. 
Roy J. Turner, Oklahoma, presiding. ‘The 
Effect of the Recent Tidelands Decision,” 
Price Daniel, attorney general of Texas, 
Austin; and visiting governors of oil-pro- 
ducing states. 

2:30 p.m., General Session.—J. Ed Warren, 
King, Warren, & Dye, Midland, Tex., chair- 
man, oil-field material-shortages commit- 
tee, presiding. Material-shortage forum, 
“The Industry Demand for Tubular Goods,” 
Warren Baker, editor, World Oil, Houston; 
“Current and Future Availability of Mate- 
rials to Meet This Demand,” W. F. Mc- 
Connor, vice president in charge of sales, 
National Tube Co., Pittsburgh; discussion 
period. 

4:00 p.m.—Meeting of executive commit- 
tee and vice presidents. 

5:00 p.m.—Barbecue, courtesy, Oklahoma 
Landmen’s Association. 
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Of Engineering Fundamentals 


TARTING with this issue, Dr. John C. Calhoun 

becomes author of the Journal’s popular Engi- 
neering Fundamentals feature. A wide scope of sub- 
jects will be presented in a series especially pre- 
pared for the Journal. Subject matter will include 
practical problems and solutions in order to be of 
ready use to operating and field engineers. 

Dr. Calhoun is a member of the petroleum-engi- 
neering faculty of University of Oklahoma. He was educated in Penn- 
sylvania and received the degree of bachelor of science in petroleum 
and natural-gas engineering at Pennsylvania State College. He also 
received degrees of master of science and doctor of philosophy from 
that institution. His oil-industry experience includes work for Olean 
Petroleum Co., Shell Oil Co., Inc., 
Pa., doing liaison work between the Penn State secondary-recovery 
laboratory and field operations. Dr. Calhoun is a member of A.ILM.E., 
American Chemical Society, Sigma Xi research society, Sigma Kappa 
Epsilon geological society, and is author of numerous papers and re- 
ports on petroleum engineering, secondary recovery, and reservoir en- 


Calhoun Now Author 


and resident engineer at Bradford, 
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Plans Moving Ahead for Second 
Middle East Pipe Line 


AN eastern Mediterranean port. in 

the immediate vicinity of Tar- 
tus, in Latakia, is probably destined 
to be an equally prominent Middle 
East crude-oil terminal along with 
Sidon and Tripoli, in Lebanon, and 
Haifa in Palestine, for it has been 
learned on good authority that a port 
in this area may be the terminus of 
the 34-36-in., 800-mile line to be built 
by Middle East Pipe Line, Ltd. 


This is the company 50 per cent 
owned by Anglo-Iranian Oil Co., Ltd., 
with the remaining 50 per cent owned 
by Standard Oil Co. (N.J.) and Soc- 
ony-Vacuum Oil Co., Inc. The exact 
percentage ownership between Jer- 
sey Standard and Socony - Vacuum 
has not yet been announced, although 
earlier reports stated that Jersey 
Standard will own 40 per cent. 

Capacity of this second big inch 
Middle East line (the first being 
Trans-Arabian Pipe Line Co.’s 30-31- 
in. line from Saudi Arabia’s Abqaiq 
field to Sidon) will be between 500.- 
000 and 560,000 bbl. daily. 


This. line will originate near the 
Persian Gulf at a point 25 miles from 
the border of Kuwait and 75 miles 
from the Iranian Frontier. The feed- 
er line will bring crude oil from the 
Island of Abadan and the prolific 
Burgan field in Kuwait. Whether 
Gulf Oil Corp. and some Royal Dutch- 
Shell interest will ship Kuwait crude 
through this line cannot be deter- 
mined, but authoritative sources ad- 
mit it is a good possibility. Gulf and 
Anglo-Iranian jointly hold the Ku- 
wait concession. 


Six Pumping Stations 


Construction of six pumping sta- 
tions is now being considered for 
this line with the completion date 
set for January 1952. It will proba- 
bly be summer 1949 before Consoli- 
dated Steel Co. completes rolling the 
30-31-in. pipe for Aramco and starts 
work on the 34-36-in. pipe for Mid- 
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dle East Pipe Line, Ltd. Owners of 
the latter projected pipe line antici- 
pate a relatively easy problem in ob- 
taining rights-of-way in that only 
two countries, Iraq and Syria, will 
be crossed. Latakia is considered 
part of Syria. 

Plans are being formulated by Iraq 
Petroleum Co., Ltd.—plans which so 
far are only in the early stages—for 
construction of still a third big inch 
line in this area. This is the 30-32- 
in., 500-mile line from Iraqg’s Kirkuk 
field to the Mediterranean. The ocean 
terminus for this line probably will 
be in Latakia in the neighborhood of 
Tartus, or possibly in Lebanon at 
Tripoli. With two pumping stations, 
the daily crude-oil capacity of this 
line will be 270,000 bbl. Completion 
of the line is anticipated for some- 
time in 1955. 

The combined capacity of all Mid- 
dle East to the Mediterranean crude- 
oil pipe lines, by 1955, will be at 
least 1,350,000 bbl. daily. Whether 
Trans-Arabian steps up its initial ca- 
pacity of 300,000 bbl. daily by 1955 
has not yet been determined. Trans- 
Arabian’s capacity might be increased 
by adding more pumps at the six 
pumping stations, with loop lines, 
or Trans-Arabian might also install 
intermediate booster stations. 

Trans-Arabian’s pipe line capacity 
might be increased by either method 
to approximate 450,000 bbl. daily. 
Looping would be more economical. 


Russian Concession in 
Iran Seen as Unlikely 


7 probability that Soviet Russia 
will obtain an oil concession from 
the Iranian Government in the near 
future appears rather doubtful, de- 
spite the fact that the British Foreign 
Office has officially stated that oil- 
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concession negotiations with Moscow 
should continue. 

Developments over the next few 
weeks may appear in the following 
order, a well-informed souree pre- 
dicted: (1) Iran’s Parliament will re- 
ject the proposed Soviet-Iranian oil 
concession on the grounds that Rus- 
sia violated a 1943 pledge not to seek 
an oil concession while her troops 
were in Iran; (2) Iranian’s Premier 
Ahmed Ghavam will “keep the door 
open” for a new Russian oil conces- 
sion; (3) the projected new concession 
will be hedged with provisions which 
Russia will not accept. 

What happens after this appears un- 
certain. The Iranian Government will 
observe the diplomatic amenities, 
knowing that she has the strong sup- 
port of the United States. 

In Moscow the Russian Government 
asserted that failure to ratify the 
concession would be considered “a 
return to the policy of enmity toward 
and discrimination against the Soviet 
Union.” 


Britain's Position 


In defending Russia’s right to ne- 
gotiate for an oil concession, the Brit- 
ish Government (which owns 56 per 
cent of Anglo-Iranian Oil Co., Ltd.) 
takes the position that the Soviets 
should not be excluded from Iran. 
However, it is known that the British 
Foreign Office frowns on the method 
Russia used. to obtain the projected 
concession. 

Britain’s stand is easily compre- 
hensible. In the first place the Brit- 
ish would not want an oil concession 
as close to Russia as the proposed 
Soviet concession in Azerbaijan. Sec- 
ondly, the British have considered 
southern Iran as a sphere of influ- 
ence, and Russia has taken a some- 
what “official” stand that it holds 
equal rights in the north. 

Commenting on the Iranian-Rus- 
sian oil controversy, one source in 


‘New York last week stated that “if 


it were not for the stupidity of Mos- 
cow the chances of Russia obtain- 
ing an Iranian oil concession would 
be good.” He added that with the 
strong support of the British Govern- 
ment, the Soviets probably would 
have the concession now. But Russia’s 
strong-arm tactics may result in an 
Tranian refusal to concede to any 
terms—at least for some time to come. 
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Expansion Plans Indicate Scope 


Of Industry Operations in 1951 


- year 1951 appears to be signif- 
icant for the world’s petroleum 
industry. By that time over-all de- 
mand for crude oil and products will 
have reached an estimated 10,300,000 
bbl. daily. And sufficiently expanded 
operations in all phases of the indus- 
try presumably will be meeting this 
all-time high demand. The role of 
Middle East oil will be dominant. 

In a preview of what may be ex- 
pected, generally, and what Stand- 
ard Oil Co. (N.J.) and its affiliates 
will be doing specifically, the current 
issue of The Lamp, company publica- 
tion, states that Jersey Standard and 
its affiliates throughout the world 
are in the midst of one of the greatest 
expansion programs in the company’s 
history. (For Jersey Standard‘s state- 
ment regarding its domestic expan- 
sion, see page 153). 

Barring unforeseeable delays Jer- 
sey Standard expects that by 1951 
many of its construction and expan- 
sion projects will be completed. 

Another note indicative of the near 
future was in the brief statement of 
Standard Oil Co. of California to the 
effect that “with a continued growth 
in demand for crude oil and products, 
we can anticipate the necessity of 
future imports of crude oil on a rising 
scale to supplement domestic supply.” 

To meet its world comitments, 
California Standard, in partnership 
with The Texas Co., is rapidly ex- 
panding its tanker subsidiary com- 
pany, Overseas Tankship Corp. Over- 
seas Tankship now has in service a 
fleet of nearly 50 owned and char- 
tered vessels (about 44 owned), and 
further expansion is planned. It is 
not yet generally known that within 
the next few years Overseas Tank- 
ship probably will be the largest fleet 
tanker company in the world. 


Tanker Being Voyage Chartered 


Only recently the S.S. Ulysses—the 
world’s largest tanker—started car- 
tying petroleum products. This 
tanker, with a deadweight tonnage 
of 27,928, carries between 190,000 and 
200,000 bbl. of petroleum products. 
Qwned by the National Bulk Car- 
Tiers, the tanker is being voyage 
chartered. Currently, Standard-Vac- 
uum Oil Co. has the tanker under 
charter carrying products from Bah- 
rein Island and Ras Tanura, in the 
Persian Gulf, to Capetown, South 
Africa. 

Reliable reports state that more 
tankers, similar in size and carrying 
capacity of the Ulysses are now being 
Planned. Many of them presumably 
will operate in the Middle East trade. 
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National Bulk Carriers is among the 
shipbuilders planning to build larger 
tankers. One, now under way at the 
Welding yards in Norfolk, will have 
a capacity of approximately 240,000 
bbl. 

The purchase of a second group of 
20 T-2 tankers from the U. S. Mari- 
time Commission, by Overseas Tank- 
ship has been authorized, California 
Standard said. The O.T.C. fleet is 
engaged in transporting crude oil and 
products from Saudi Arabia and Bah- 
rein Island to markets in the East- 
ern Hemisphere. 

It will probably be 1948 before the 
much-discussed Marshall Plan gets 
under way. This calls for approxi- 
mately 70,000,000 tons (about 1,400,- 
000 bbl. daily) to be supplied to the 
16 Western European countries em- 
braced by the plan. This represents 
an increase of around 650,000 bbl. 
daily over what is being delivered 
now. One half of the increased de- 
mand presumably will come from the 
sterling areas and one half from dol- 
lar sources. . 


Caribbean Area’s Part 


The Caribbean as a whole, and 
Venezuela in particular, today are 
supplying 50 per cent of Europe’s 
oil imports, The Lamp points out. 
The magazine explained that “al- 
though further increases in European 
demand, which in 1951 is expected to 
be 63 per cent over 1946, will be 
met chiefly by oil from the Middle 
East, Caribbean production is ex- 
pected to rise more than 350,000 bbl. 
a day and refinery capacity nearly 
200,000 bbl. daily.” 

Jersey Standard’s refinery con- 
struction plan in Europe calls for 
increasing the Agwi Petroleum 
Corp.’s Fawley plant in England, 
from 13,000 bbl. daily to 120,000 bbl. 
daily at a cost around $140,000,000. 
As a result of cutting many corners 
te achieve volume, the Port Jerome 
refinery of Standard Francaise des 
Petroles in France has been increased 
tc 25,000 bbl. daily. The replacement 
of facilities destroyed or stolen by 
the Nazis during the war is required 
before prewar quality standards are 
resumed at Port Jerome. 

In fact, reconstruction problems to 
those at Port Jerome, exist all over 
Europe The Lamp says, explaining 
that an “immediate aim of expansion 
efforts of Jersey affiliates is to help 
make available as quickly as possible 
the fuels and lubricants needed to 
restore other industries to maximum 
productive capacity.” j 

Creole Petroleum €orp.’s Amuay 











Bay refinery, in Venezuela, will in- 
clude a catalytic cracking unit simi- 
lar to the new unit to be constructed 
at Bayway, N. J., and will process 
60,000 bbl. daily. Currently construc- 
tion of a 300,000-bbl. daily crude-oil 
pipe line is under way from the 
Lake Maracaibo fields 150 miles 
away. For 14 miles across the Coro 
Gulf it is to be buried in an under- 
water trench dug by dredges. All 
dispatching, for the first time on any 
major pipe line, will be done by FM 
radio. 

Target date for limited operation of 
Standard-Vacuum Oil Co.’s Palem- 
bang refinery, in Sumatra, Nether- 
lands East Indies, is this fall and for 
capacity operation (if crude is avail- 
able) a year later. Major expansion 
plans there have been deferred until 
Indonesia’s political and economic 
future is settled. 


Portugal Plans Survey of 
Nation's Refining Capacity 


Sacor, the Portuguese Petroleum 
Refining Co., has been asked to make 
a survey of existing refining capac- 
ity in Portugal with a view to in- 
creasing fuel oil production. The re- 
quest was made by the minister of 
economy, according to a Reuters dis- 
patch from Lisbon. 

Sacor reportedly has discontinued 
the production of asphalt and lubri- 
cating oil to concentrate on the man- 
ufacture of fuel oil. To supply the 
country with the necessary amounts 
of asphalt and lube oils, the authori- 
ties have decided to free imports and 
trade in such oil from all controls 
until January 31, 1950. 


Seventh Spring Hill 
Test Shows 750 Bbl. 


A flow test on Chile’s seventh test 
well, in Spring Hill field, Tierra del 
Fuego, showed. a daily potential of 
at least 750 bbl. daily. The top of 
the producing sand has been touched 
in the eighth well at a depth of 7,174 
ft., but results of a flow test were 
not known late last week. 

As there are no storage tanks at 
Spring Hill, flow tests have been of 
short duration. 


Danish Test at 2,500 Ft. 


Danish American Prospecting Co., 
an affiliate of Gulf Oil Corp., is down 
to approximately 2,500 ft. in a wildcat 
being drilled near Holstebro, Jutland. 
Casing was set at 1,840 ft. Projected 
depth is around 8,500 ft. 
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Large-Scale Exploration Program 
Outlined for France 


es order successfully to carry out 

her modernization program, France 
must solve the problem of power and 
fuel supply. Before the war French 
economy, a relatively small consumer 
of power, was backward in compari- 
son with that of other countries, par- 
ticularly the United States. A worker 
in France could utilize only 7,500 hp. 
hours a year, while a worker in Great 
Britain or the United States utilized 
20,000 hp. hours and 33,500 hp. hours 
respectively. Even at this rate of con- 
sumption, France was obliged to im- 
port one-third of the power she con- 
sumed. 

Power can be imported in the form 
of coal or in the form of oil. Since 
1927, France has held uncontested 
rights to large oil-producing proper- 
ties in Iraq, from which French Pe- 
troeum Co. (Cie. Francaise des Petro- 
leos) has up to now obtained an aver- 
age of only 1,000,000 tons of oil a 
year (about 7,000,000 bbl.). From 1948 
on, these fields should produce 3,000,- 
000 tons a year (about 21,000,000 bbl.) 
and negotiations now being carried on 
in London indicate that France will 


by Claude Dufresne 
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obtain oil from the Middle East in 
quantities commensurate with her 
needs, as soon as the construction of 
large capacity pipe lines is completed. 
In addition to this, a number of for- 
eign companies operating oil refin- 
eries in France have access to large 
oil supplies in the Middle East. 


Oil Supplies Answer 


Oil, therefore, seems to be the an- 
swer to France’s immediate power 
problem, and it is essential that a 
serious attempt be made to increase 
her sources of supply by exploring 
all possible oil-bearing regions in 
France and the countries of the 
French Union. With this in view, the 
Fuel Commission of the Monnet Plan 
has outlined a 10-year oil-prospect- 
ing program and listed the conditions 
essential to its realization. These in- 
clude the provision of adequate and 


A field near St. Gaudens, 15 miles outside Toulouse, 
France, first drilled in 1939, now yields important quan- 
tities of natural gas. The gas is processed at the Raf- 
finerie de Perponzet and transported through a 54-mile 
pipe line to the Toulouse area. The photo shows a group 
of fractionating towers, and two crude storage tanks 


sustained financial support, the train- 
ing of skilled personnel, the expan- 
sion of French manufacture of oil- 
drilling equipment, and the simplifi- 
cation of government regulations. 

The first stage in the exploration 
program for Metropolitan France is 
the prospecting of 100,000 sq. km. 
(about 38,600 sq. miles) which have 
already been surveyed and the drill- 
ing of 280,000 m. (920,000 ft.) within 
the next 6 years. 

For North Africa, first, the pros- 
pecting of 190,000 sq. km. (about 
73,000 sq. miles) and drilling of 360,- 
000 m. (about 1,180,000 ft.) within 6 
years; second, continued operation of 
the same wells and drilling of 190,000 
m. (about 620,000 ft.). 

For other parts of the French Union, 
first, prospecting and drilling of 50,- 
000 sq. km. (about 19,300 sq. miles) 
in the Gabun; prospecting of 60,000 
sq. km. (about 23,200 sq. miles) and 
Grilling of 145,000 m. (about 475,000 
ft.) in Madagascar, the French Came- 
roons and New Caledonia, within the 
next 5 years. Second, prospecting of 
an additional 400,000’ sq. km. (about 
155,000 sq. miles) and drilling of 2,- 
000,000 m. (about 6,550,000 ft.) before 
the end of a 10-year period. 


Division of Risks 


A program of this scope makes it 
imperative to divide the risks in- 
volved and to place investments in 
those countries which are known to 
possess rich resources. While it has 
not attempted to calculate the exact 
figure of present oil investments 
abroad, the Fuel Commission esti- 
mates the amount as approximately 
one-half the sum invested in the 
French Union, that is, at twenty bil- 
lion francs. In 10 years, foreign in- 
vestments amounting to 60 billions 
are envisaged. The French Petroleum 
Co. already has large investments 1n 
Venezuela. 

Another problem remains to be 
solved, that of the shipment of oil 
imports. This depends upon maritime 
transport facilities. The French oil 
fleet formerly numbered 35 tankers, 
with a total tonnage of about 400,000 
tons, and capable of transporting 
3,000,000 tons of petroleum products 
or 40 per cent of France’s total oil 
imports. The remaining 60 per cent 
was carried in foreign tankers at an 
annual cost to France of 800 million 
francs in foreign exchange. 
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France now possesses only 16 oil 
tankers with a total tonnage of about 
200,000 tons. This figure will rise to 
300,000 tons by the end of 1947, when 
a number of salvaged ships now under 
repair, and tankers for. which orders 
were placed abroad before the war, 
are brought into service. Taking all 
these considerations into account, the 
Fuel Commission of the Monnet Plan 
estimates that in the future the 
French oil-tanker fleet should be 
able to carry at least 50 per cent of 
the crude and refined oil products 
that France needs to import. New 
tankers must be built on the same 
model as those of foreign countries, 
so that France may compete on the 
world freight market. Vessels of 
16,500 or 21,500 tons and, eventually, 
of even greater, tonnage—for the 
transport of crude oil from the Mid- 
dle East to Le Havre or Marseilles— 
will be required to provide the 600,000 
tons that France needs. This part of 
the moderinzation program demands 
heavy expenditures, but it will make 
possible substantial savings of foreign 
exchange, since the utilization of a 
single French-owned 16,500-ton oil 
tanker represents a saving of over 
$800,0000 a year. 


France has the choice of importing 
petroleum either in a refined state 
or as crude oil to be processed by 
her own refineries. The capacity of 
the oil refining plants in France has 
been greatly reduced as a result of 
war damages and the loss of ma- 
chinery carried off by the Germans. 
Thanks to an energetic reconstruction 
effort started immediately after the 
Liberation, this capacity was in- 
creased from 1,800,000 tons (about 
34,500 bbl. daily) as of August 1945 
to 3,000,000 tons by May 1946 (about 
57,500 bbl. daily). Work now in 
progress, consisting mainly of final 
adjustments of repaired machinery, 
will be completed by the end of 1947, 
and French refineries will then be 
able to process approximately 5,000,- 
000 tons a year. 


Refinery Modernization 


The oil refineries will then enter 
upon the phase of modernization, as 
contrasted with that of mere repair 
and reconstruction. It is expected 
that, by 1950, they will be able to 
handle 10,000,000 tons (about 192,000 
bbl. daily) of crude oil and, by 1955, 
15,000,000 (about 288,000 bbl. daily). 
The latter figure should provide 
13,000,000 tons (about 250,000 bbl. 
daily) of refined oil products for con- 
sumption. - 

In determining the location and ex- 
tent of new or modernized installa- 
tions, the following factors were con- 
Sidered to be of primary importance: 
the ability of port installations in 
each area to receive imports of crude 
oil, the geographical distribution of 
French consumption, and the means 
of internal transport and the location 
of the sources of supply. The com- 
Mission also considered it necessary 
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to plan the construction of refineries 
and other installations that can oper- 
ate at production costs comparable 
to those of the great oil-producing 
countries. This means the construc- 
tion of refineries capable of process- 
ing 1,000,000 tons of crude oil per 
year (about 19,000 bbl. daily) (For 
other details on the Monnet Plan for 
French refineries, see The Oil and 
Gas Journal, February 22, 1947, page 
106). These considerations led the 
Fuel Commission of the Monnet Plan 
to draw up the following schedule to 
be achieved by French refineries by 
1955: 


(Figures in tons annually. One ton equals 
about 7 bbl.) 





Dunkerque—oil refinery .......... 1,400,000 
Lower Seine region—combined in- 
stallations 2 re 5,700,000 
Lower Loire region—combined in- 
CURTIN 2 IS AN 800,000 
Gironde—oil refinery 900,000 
Mediterranean—combined instal- 
MME ee ARDS SEIN ENE. 4,150,000 
ONE, us sa 13,000,000 


Creole’s July Output 
Highest Since March 


Yi ReUsLAN crude-oil production 

of Creole Petroleum Corp. climbed 
back to 594,023 bbl. during July, the 
highest daily production rate since 
the company produced 594,544 bbl. 
daily in March. Creole’s all-time high 
was 599,192 bbl., a mark set last Feb- 
ruary. Of the July total, 442,051 bbl. 
came from Lake Maracaibo area and 
Cumarebo, and 151,972 bbl. from 
Eastern Venezuela. 


Creole refined 67,815 bbl. daily in 
July, compared with 66,818 bbl. daily 
in June. Of the July refinéry output, 
59,010 bbl. came from Caripito and 
8,805 from the La: Salina refinery. 


Nineteen development wells were 
completed, all oil producers, and one 
wildcat, a dry hole. The latter was 
drilled to 4,150 ft. in the Jusepin 
area. The fields where the producers 
were brought in, their average initial 
production, and average depth fol- 
low: 

Bolivar Coastal (B.C.F.), ten, 605 
bbl., 4,335 ft.; Jusepin, three, 174 bbl., 
4,542 ft.; Mulata, three, 360, bbl., 
5,075 ft.; and Quiriquire, three, 458 
bbl., 3,709 ft. 

In West Lake, Shell’s VL-1 well is 
being drilled by Creole. 


Greece Receives Oil Shipment 


An American shipment of 95,000 
bbl. of oil arrived recently in Athens, 
Greece, on a United States Navy 
tanker. It was an emergency ship- 
ment intended for relief of the fuel 
shortage there. 

From Athens the tanker was to 
proceed to the Middle East oil areas 
and return with another cargo. 
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Hungary Earmarks Fund 
For Oil Exploration 


an effort to increase Hungarian 
oil production, Hungary’s Russian- 
cominated government has initiated 
a 3-year plan which calls for a large- 
scale search for new oil reserves. 
Approximately $4,880,000 has been 
earmarked for exploratory activities, 
according to a Reuters dispatch. 

Due to overproduction of Hun- 
gary’s fieids by the Nazis during the 
war and ‘Russia’s insistence on identi- 
cal production methods since the war, 
Hungary’s output is steadily drop- 
ping with further declines forecast 
for the immediate future. 

Hungary’s estimated average re- 
finery yields. for 1946 are compared 
below with the projected decreased 
output of the major petroleum prod- 
ucts for 1950, the last year of the 
3-year plan: 


(All figures in metric tons) 


1946 1950 
Gasoline 205,000 170,000 
Kerosine ... 123,000 143,000 
Gas oil .. 93,000 73,000 
Lubricants 4,000 45,000 
Fuel oil 160,000 68,000 
I So Sirah da seats « Be 585,000 500,000 


A higher yield of kerosine has 
been aimed at, presumably to take 
care of the vastly increased demands 
cof mechanized farming. The project- 
ed annual manufacture of 45,000 tons 
of lubricants, compared with a 4,000 
ton output in 1946 and an 18,000 ton - 
over-all annual prewar demand, ap- 
pears to be over estimated in view of 
the existing refinery equipment. 

With an increased postwar demand 
already for petroleum products and 
with lower refinery yield forecast, 
it is difficult to see how Hungary 
will meet the requirements of ex- 
panded industrialization called for 
under the 3-year plan. 


Japanese Report 
Major Oil Discovery 


Discovery of what is claimed to 
be Japan’s largest oil field near Teshio 
on the northwest coast of Hokkaido, 
has been reported by Japanese news- 
papers. 

It was reported the Japanese Im- 
perial Petroleum Co. soon would 


start two test wells 6,500 to 8,000 ft. 
deep in the area which is said to be 
30 miles wide and extend out into the 
sea bed. 

Production in the newly discovered 
district previously has been on a 
small scale. 
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No Concerted Opposition Develops 


To Railroad Increases 


PASSION Ce of the appar- 

ently surprising things is the 
seeming lack of interest displayed by 
representatives of the oil industry 
here in the prospect of a large in- 
crease in tank car and other rates in- 
creasing the cost of delivering petro- 
leum products. 

These freight boosts will follow if 
the Interstate Commerce Commission 
approves the requests of the nation’s 
railroads for increases up to 27 per 
cent (more in some areas, less in 
others). These proposed freight rate 
increases are now pending before the 
ICC. 

So far as it can be determined now, 
no concerted opposition has developed 
in the oil industry in opposition to the 
increases. 

For this apparent apathy, however, 
there are probably two explanations 

For one thing, it is regarded as a 
certainty that rates will be increased, 
although probably not to the full av- 
erage of 27 per cent. The ICC seldom 
grants the full amount of requested 
increases. The railroads’ case has 
wide sympathy. Successive advances 
in rail labor wages approved by ar- 
bitration boards, plus the rising cost 
of steel, coal, and equipment, make it 
imperative, in the viewpoint of the 
majority~of observers here, that the 
roads be permitted to charge more 
as the price of avoiding bankruptcy. 

For another thing, while the cost of 


Research Institute 


Ts Southwest Research Institute, 

an organization for endowed 
scientific study founded by Tom Slick, 
was dedicated September 11 on the 
Essar ranch 7 miles from San An- 
tonio. 


The new laboratory includes chem- 
ical and biological units, engineering 
department, and a complete machine 
shop. The second laboratory of the 
institute, it was made known at the 
dedication, is expected to be in Hous- 
ton, devoted to petroleum chemistry 
and technology. Construction prob- 
ably will start in about 6 months. 


The Southwest Research Institute 
is the third and final part of a re- 
search organization which also em- 
braces the Foundation of Applied Re- 
search, now working on agricultural 
and medical studies, and the Insti- 
tute of Inventive Research, which aids 
inventors in developing their ideas. 

A number of prominent oil oper- 
ators and company executives, par- 
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transporting oil will rise, the cost of 
moving coal also will rise, leaving 
the petroleum industry at no neces- 
sary disadvantage with its chief com- 
petitor. 

One source pointed out, however, 
that regardless of this even handed- 
ness, a number of “land-locked’”’ re- 
fineries probably will face the pros- 
pect that with higher costs they will 
have to contract their areas of dis- 
tribution. 

There is every expectation that the 
ICC will approve promptly the pro- 
posed emergency or stop-gap rate in- 
crease of 10 per cent. This will per- 
mit the roads to avoid some of their 
losses while the larger issue of the 
total amount of rate increases is de- 
bated more deliberately. 

Under the proposed increases, many 
petroleum products would be sub- 
jected to a series of increases up to a 
maximum of 9 cents per 100 lb., but 
this maximum would apply only to 
movement in tank cars. The full per- 
centage increases, without any max- 
imum, would apply on movements of 
“packaged” petroleum products, such 
as in drums or other metal contain- 
ers. Gasoline, kerosine, fuel oil, and 
a number of other petroleum prod- 
ucts would be subjected up to the 
maximum charge of 9 cents per 100 lb. 
On lubricating oils, carriers would 
charge the full increase in the per- 
centage boost allowed. 


Dedicated in Texas 


ticularly from the South Texas area, 
attended the dedication. Slick, a San 
Antonio oil operator and rancher, and 
son of the late Tom Slick, Sr., told 
the group that “we are trying to de- 
sign an organization to be of service 
to our entire southwestern area. We 
want the various communities in this 
area, particularly Houston with its 
great industry development, to feel 
that our organization is theirs as well 
as San Antonio’s. It should provide 
a vital research service to the indus- 
try of our area, both to large and 
small businesses.” 


Tulsa Hearing Postponed 
By Senate Committee 


The Tulsa hearing of the petroleum 
subcommittee of the Senate small 
business committee, originally sched- 
uled for September 29, has been in- 
definitely postponed. The hearing has 


been called off because of the Inde- 
pendent Petroleum Association of 
America meeting at Oklahoma City 
September 28-30. 

Earlier last week Bernard L. Ma- 
jewski, vice president of Deep Rock 
Oil Corp. strongly attacked the prac- 
tices of the subcommittee, declaring 
that it “cannot be classed as a fact- 
finding enterprise and is a waste of 
taxpayers’ money ... and serves to re- 
duce the prestige of Congress.” 


Price Investigation in 
Washington Called Off 


WASHINGTON.—The federal grand 
jury investigation of gasoline prices in 
Washington, and which department 
officials insist is purely a local mat- 
ter, has suddenly been called off and 
the jury dismissed with the statement 
that its work was “significant.” How- 
ever, U. S. District Attorney George 
Morris Fay said in a final report that 
continuation of the inquiry was rec- 
ommended. 

In the 2 weeks of investigation, the 
grand jury heard 30 witnesses from 
most of the major oil companies op- 
erating in the capital, the Retail Gas- 
oline Dealers Association, Inc., and a 
number of independent dealers. 


Ohio Standard Acquires 
Two New Oil Properties 


Standard Oil Co. (Ohio) is ar- 
ranging to acquire most of the out- 
standing stock of Aylward Produc- 
tion Co. and Felmont Corp., both in- 
dependent producing companies which 
had a combined daily average net 
crude production of about 3,000 bbl. 
last June. 

Aylward Production Co., located in 
Wichita, Kans., has production in 68 
producing oil and gas leases in 
Kansas, Lilinois, and Oklahoma. Fel- 
mont Corp. has interests in 77 pro- 
ducing oil and gas leases, most of 
which are in Illinois. 


American Independent Oil 
Opens Washington Office 


American Independent Oil Co., the 
newly organized corporation headed 
by Phillips Petroleum Co., has es- 
tablished its Washington headquar- 
ters at 1625 K Street, N.W. This 1s 
the same building in which Phillips 
has its Washington office, as well as 
the American Petroleum Institute and 
the National Petroleum Council. 


Reno Buys Beacon Refining 


Reno Oil Co., Sistersville, W. Va. 
with headquarters in Wichita Falls, 
has purchased the _ oil - producing 
properties of Beacon Refining Co, 
Henderson, Tex. Production is in 
Archer, Montague, Wilbarger, and 
Young counties. 
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Battle for Middle Distillates 


A Major Refining Problem 


by Arch L. Foster 


RODUCTION of middle distillates 

in quantities much greater than 
the 288,000,000 bbl. of gas oil and 
distillate fuel oils made in 1946 is 
proving to be a potential, and in many 
cases an actual, headache to the na- 
tion’s refiners, a survey of the in- 
dustry indicates. Similarly, the pro- 
duction of anywhere from 90 to 110 
million barrels of diesel fuels an- 
nually, half of which will be higher 
quality products for high-speed die- 
sels, adds seriously to the complicated 
structure which is the three-way job 
of refining and marketing products 
from the middle distillates. 

This three-way refining job is an 
old story, but it is complicated in 
this postwar era by the accumulated 
and increased demand. In a _ word, 
the refiner has three outlets, and 
now three overgrown demands, for 
the middle fraction of his barrel of 
crude: (1) as charging stock for ther- 
mal or catalytic cracking; (2) as fur- 
nace oil to heat homes and buildings; 
and (3) as diesel and tractor fuel, to 
motivate the nation’s industrial, rail- 


TABLE 1—DOMESTIC OIL BURNERS AND 
FURNACE-OIL CONSUMPTION 


Average No. Furnace-oil 

of burners consumption 
Year— operating (in gallons) 
ORE 1,246,400 2,916,018,000 
EE eee 1,435,610 3,411,870,000 
Re ee 1,599,150 3,460,296,000 
| RRS ee 1,765,040 4,079,502,000 
Seo 1,998,730 4,952,386,000 
I es as 2 eae oe 2,268,590 5,078,136,000 
ee eee 2,394,180 5,103,252,000 
eee 2,385,370 4,534,404,000 
Wee COMES ocak Seeks 7,256 ,928,000 





From “Retail Marketing of Furnace Oil,” 
by Harvey P. Bishop. 


FUEL OIL 
Domestic 
141 First quarter ............ 58,640,000 
Daily average .............. 651,600 
19447 First quarter ............ 96,260,000 
Daily average ..... 00.0.0... 1,069,600 


Per cent increase for 1947.... 64.15 


TABLE 3—ACTUAL AND FORECAST DEMAND FOR 


DIESEL FUEL 
(1,000 bbl. per year.) 


Actual Estimated Forecast 


1941. 
MOBTORMM Go es ee te aa 2,752 
Vesseles—Marine .................... 10,571 
Industry, commercial and miscl. .... 1,819 
Smelters, mines, mfg., etc. .......... 3,199 
Cer OU ee OO ye wiht ecatagy 6,167 
Tartan. cre ies. 
GRCOMmenN S850 eu ee 238 
U.S. Army—Navy C. G. ............ 2,605 

NM. SA on aq 27,351 

Totals excluding government .... 24,746 
—_—_—— 


Basis: Bureau of Mines figures. 
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TABLE 2—DEMAND FOR GAS OIL AND DISTILLATE 






road, marine, and heavy automotive 
power plants. 


According to figures of the Ameri- 
can Petroleum Institute, production 
of gas oil and middle distillates, or 
distillate fuel oil, in 1946 was 287,- 
896,000 bbl. At the same time, 104,- 
385,000 bbl. of kerosine was pro- 
duced. 


Yields of cracked gasoline vary 
widely, but to assume for conven- 
ience a 50 per cent yield on the 
charge stock, last year’s 390,200,000 
bbl. (approximately) of cracked gas- 
oline consumes about 780,000,000 bbl. 
of gas-oil charge. This amount, of 
course, is not included in any part 
of the reported yield of 287,896,000 
bbl. reported above. 


Reason for Pinch 


By reference to Table 1, one reason 
for the pinch is evident; furnace-oil 
consumption has grown by leaps and 
bounds. The staggering total of 7% 
billion gallons, or about 173 million 
bbl., estimated for 1950 is well above 
half the total reported gas-oil pro- 
duction for 1946. 

An even better comparison between 
prewar and postwar demand for dis- 
tillate fuel oils is shown in Table 2. 
It is seen from these Bureau of Mines 
figures the increase in demand in 
the current year is 64 per cent great- 
er than in 1941. An increase so as- 
tounding as this of necessity puts a 
great burden on the refining in- 
dustry. 

John W. Boatwright, Standard Oil 
Co. (Ind.) in a talk before the Cleve- 
land Chamber of Commerce last year, 





Exports Total 
3,414,000 62,054,000 Use— 
37,900 689,500 
5,423,000 101,683,000 ME Sc ic ras 
60,200 1,129,800 ‘Srueee co... , 
58.84 63.86 Tractors, 
constr. mach.. 
Railroads ........ 








predicted demand for all distillate 
fuel oils will total 820,000 bbl. daily - 
by 1951, a 74 per cent increase over 
1941. 

One of the most insistent and de- 
manding outlets for middle distillates 
is diesel fuel. Figures in Table 3 
show the pressure that is being placed 
on refiners to provide suitable fuels 
in quality and quantity for the in- 
crease in diesel horsepower in this 
country. 

Most, outstanding increase, doubt- 
less, is that of railroad diesels. From 
2,752,000 bbl. in 1941, when diesel- 
electric locomotives were already 
widely used, to an estimated 26 mil- 
lion bbl. in 1951 is a rise worthy of 
notice. 

Boatwright believes that the 1947 
consumption of all types of diesel 
fuels will total 72,000,000 bbl., or 163 
per cent above the 1941 consumption 
figures. 

The great leap in diesel power go- 
ing into service is of course in rela- 
tively high-speed diesels, railroad, 
automotive, etc. A. J. Blackwood, of 
Standard Oil Development Co., re- 
ported last June to the Society of 
Automotive Engineers that 91,000 
bbl. of diesel fuel will be consumed 
per day in high-speed diesel engines 
during 1947, or 33,200,000 bbl. for the 
year (Table 4). His estimate for the 
consumption of similar fuels for 1951 


TABLE 5—INSTALLED DIESEL HORSE- 
POWER AS OF JANUARY 1, 1947 





Horse- Engine 

Service— power units 
Railroads, 

(4,165 locomotives) ... 5,000,000 8,330 
Motor trucks ........ 1,950,000 13,000 
Motor buses ....... a 879,250 5,860 
Tractors and contractors’ 

machinery ........... 7,997,000 40,000 
oS eee ee 720,000 3,600 
IS Fi hiked 4:0, wei Si 3,725,400 20,100 
Municipal power plants 2,460,000 4,100 
General industry ........ 15,000,000 25,000 
Mining, quarrying, lum- 

bering and agricultural 

processing ........... 1,745,000 7,000 
Industrial locomotives . 1,600,000 8,000 

NS sce ic aie 41,076,650 134,990 





The above breakdown is exclusive of mil- 
itary horsepower. (From Diesel Power and 
Transportation). 


TABLE 4—DOMESTIC DEMAND FOR HIGH-SPEED 


DIESEL FUEL 
Demand (in barrels) 





Per day Per year Per day Per year 
47—- ——_— 1951 
4,000 7,000 
EG i eta 17,000 
47,000 33,215,000 84,000 52,560,000 


From S.A.E. paper, June 1947, by A. J. Blackwood, Standard 


1946 1951 
13,900 25,925 
11,685 15,963 
3,744 6,701 
6,909 10,485 Year— 
10,870 15,680 BOY. sic Seok. se 
4,100 4,800 WE lie ek eS 
411 750 dere Bie raat sg 
14,780 6,085 Ee Xa wereues 
—— —. MP a a hayee yeti 
66,399 86,389 
51,619 80,304 <r 





Oil Development Co. 


TABLE 6—OIL-BURNER SALES FORECAST 





From Robert Gray. 








Conversions Replace- 

from coal New homes ments Total 
284,000 62,000 74,000 420,000 
297,000 103,000 66,000 466,000 
307,000 132,000 68,006 507,000 
322,000 132,000 80,000 534,000 
334,000 132,000 100,000 566,000 

1,544,000 561,000 388,000 2,493,000 

















A greatly expanding diesel-power industry is adding to the demands being placed on the 
petroleum refining industry for its production in the middle-distillate range. Indicative of 
the increasing interest in the diesel-power field was the conference held during the summer 
for college mechanical engineering instructors in Chicago by the Diesel Engine Manufac- 
turers Association. The professors toured several diesel-engine manufacturing plants. This 
photo shows William Rudoy, University of Pittsburgh (emerging from cab) and Frank T. 
Carroll, Jr., Louisiana State University (standing on floor) inspecting a diesel freight locc- 
motive under construction for New York Central Railroad at the Electro-Motive division of 
General Motors Corp., LaGrange, IIl. 


is 144,000 bbl. per day, or 52,560,000 
bbl. annually. 

Different classes and types of die- 
sel engines installed in the United 
States as of January 1, 1947, are 
given in Table 5. Five million horse- 
power of diesel engines, in 4,165 
double - engine units show how the 
railroads are going. In addition 8,000 
engines are installed in industrial 
locomotives, either as diesel-electric 
or as direct diesel-driven power 
plants. Engines in motor trucks, and 
buses, and in tractors, etc., may be 
considered to be high-speed, along 
with locomotive diesels, and thus to 
require better-grade fuels. The re- 
mainder of this listing, which does 
not include military horsepower, may 
range from the slowest speed heavy- 
fuel, electric-generating units to still 
other high-speed units in general in- 
dustry and elsewhere. 


Furnace Oil Demand 


The data in Table 6 from Robert 
Gray’s November 1946 A.P.I. paper 
on “Distillate Heating Oil Outlook,” 
show that new burner sales between 
1946 and 1950 will double the num- 
ber in 1945, unless oil supply be- 
comes so critical that the new burn- 
ers are not bought because of fuel 
scarcity and uncertainty of supply. 


Cracked recycle oil can be used 
for certain purposes with a fair-to- 
good degree of success. Data pub- 
lished on refinery operations show 
that yields of light and heavy gas 
oils may range from 27 per cent to 
about 60 per cent, with an arith- 
metical average of about 44 per cent 
in catalytic cracking. Assuming that 
these averages will hold in 1950-51, 
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from the 780,000,000 bbl. of cracking 
charge estimated above, yields of re- 
cycle gas oil, salable as furnace and 
even as diesel fuels, may range from 
210,300,000 bbl. to 468,000,000. At the 
same time motor-fuel production may 
range from 35 per cent to more than 
50 per cent—some technologists say 
up to 65 per cent or more. Since 
thermal cracking produces a large 
part of motor fuel, the recycle-oil 
transform is poor diesel fuel. If these 
assumptions are of the correct order 
of magnitude, the supply of virgin 
and recycle middle distillates appears 
to be adequate for all demands prog- 
nosticated for the next several years. 
However, so many variables in de- 


A.I.M.E. Completes 


pened ected papers dealing 

largely with a wide range of tech- 
nical engineering problems in the 
drilling and production fields are 
scheduled on the programs of three 
important regional meetings to be 
held by the Petroleum Division of 
the American Institute of Mining and 
Metallurgical Engineers during Oc- 
tober. 

First of the meetings is that to be 
held at the Shirley Savoy Hotel in 
Denver September 28-October 2 with 
the Colorado local A.I.M.E. section as 
host. Next is in Tulsa at the Mayo 
Hotel October 8-10 with the Mid- 
Continent local section as host. The 
third meeting will be held October 
23-24 at the Elks Club in Los An- 
geles with the Pacific petroleum chap- 
ter as host. 


mand, crude runs, etc., are in the 
realm of possibility that no estimates 
can be made with safety. 

One of the large unknowns in the 
middle distillate fuel consumption 
equation is that of gas turbine, turbo- 
jet and turbo-propeller engines to 
which our armed forces are giving . 
so much research and development 
attention. .Little is known of exact 
figures, but it is known that huge 
plans are afoot for powering our war 
planes with the superengines now 
under rapid development. It is under- 
stood that fuels for these power 
plants are not the type used in World 
War II, but are more of the wide-cut 
kerosine range. Demand for fuels for 
experimental purposes is reported in- 
creasing at a very rapid rate. In the 
event of a war in the next few years, 
it is reasonable to expect, leading 
authorities say, that we shall need 
at least as much of this fuel per day 
as the amount of the° more usual 
types required at the height of the 
recent war. A large peacetime de- 
velopment could change the picture 
of total demand on the middle dis- 
tillate radically, and make our pres- 
ent estimates entirely incorrect. 

Within these limitations, therefore, 
it appears that we may expect to 
have available an adequate supply 
of middle distillates to meet the nec- 
essary uses for these fractions, dur- 
ing the next several years, provided 
the demands for each major use do 
not exceed greatly the estimates as 
foreseen by our leading: economists. 
One of the problems yet to be solved, 
which may make for short supplies 
in many localities at different times 
for varying periods, is that of trans- 
portation. To solve some of this prob- 
lem, refining capacity is being en- 
larged more and more on the Gulf, 
Atlantic and Pacific coasts. This de- 
velopment places the finished prod- 
uct supplies either on ocean water- 
ways or near huge consumption cen- 
ters. 


Regional Programs 


Each of the meetings is expected 
to attract several hundred petroleum 
engineers and oil technologists. In 
addition to the technical engineering 
papers, the programs include several 
discussions of a more general nature. 
At the Denver meeting, E. DeGolyer, 
Dallas, widely known geologist, will 
discuss United States petroleum re- 
serves, and Gustav Egloff, Chicago, 
Universal Oil Products Co., will speak 
on modern refining. A feature of the 
Tulsa meeting is a technical session 
on offshore drilling at which various 
operations will be described. The tinal 
paper on the Los Angeles program 1s 
a discussion of California’s oil cut- 
look by R. L. Minckler, Los Ang: les 
executive vice president, General Pe- 
troleum Corp. 

A number of entertainment ica- 
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H. C. PYLE E. DEGOLYER 


Among the officers and speakers prom- 
inent on the programs of the three regional 
A1M.E. technical meetings during Oc- 
tober are these six: Howard C. Pyle, Los 
Angeles, vice president, Bank of America, 
and chairman of the A.I.M.E. Petroleum 
Division; E. DeGolyer, Dallas, who will 
speak on petroleum reserves at Denver; 
R. L. Minckler, executive vice president, 
los Angeles, General Petroleum Corp., 
who will discuss California's oil outlook at 
los Angeles; John G. Bartram, Tulsa, 
Stanolind Oil & Gas Co., who will pre- 
sent an important paper on Rocky Moun- 
tain exploration at Denver; N. van .Win- 
gen, Los Angeles, Richfield Oil Corp., 
chairman of the production - technology 
committee which secured the Tulsa and 
los Angeles papers; and J. J. Zorichak, 
chairman of the Rangely Engineering 
Committee, active in arranging the Den 

ver program 


tures also are scheduled, both for the 
visiting engineers and their wives. 
The Denver and Tulsa programs list 
informal dinner dances, and an an- 
nual banquet is slated by the West 
Coast group. A feature of the Denver 
program:is an airplane field trip over 
Rangely field and to the government 
dil-shale plant at Rifle, Colo. Conti- 
nental Air Lines, Inc., is arranging at 
least one special plane to fly from 
Tulsa to Denver for the Rocky Moun- 
tain meeting. 

The final programs for the tech- 
nical sessions of the three meetings 
follow: 


DENVER MEETING 


(Shirley Savoy Hotel) 
MONDAY, SEPTEMBER 29 


2:00 to 4:00 p.m.—‘Our Petroleum Re- 
Serves,” E. DeGolyer, DeGolyer & Mac- 
Naughton, Dallas; “The Past and Future of 
Oil Exploration in the Rocky Mountain Re- 
gion,” John G. Bartram, manager, explora- 
tion department, Stanolind Oil & Gas Co., 
Tulsa; “Refining from the Modern Point of 
View,” Gustav Egloff, director of research, 
Universal Oil Products Co., Chicago. 


TUESDAY, SEPTEMBER 30 


$:15 to 12:00 a.m.—“Location of Water En- 
try Points in Oil Wells,” Daniel Silverman,, 
Tulsa, and A. R. Brown, Fort Worth, Stan- 
olind Oil & Gas Co.; “Waters of Producing 
Fields in the Rocky Mountain»Region,” J. G. 
Crawford, Chemical Laboratories, Inc., Cas- 
per, Wyo.; “Application of Dipmeter Sur- 
Veys,” Everett F. Stratton, Houston, and 
Robert G. Hamilton, Tulsa, Schlumberger 
Well Surveying Corp. 

2:00 p.m.—“‘Drilling-Mud Problems of the 
Rocky Mountain Region,” D. D. Varnell, 
Casper, Wyo., and Willard Kimbrell, Tulsa, 
Baroid sales division, National Lead Co.; 
Diamond Coring at Rangely,” Carl J. 
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Christensen, Stanolind Oil & Gas Co., Cas- 
per; “Performance of the Lance Creek Sun- 
dance Reservoir—A Unitized Pressure- 
Maintenance Project,” Lincoln F. Elkins, 
Continental Oil Co., Ponca City, Okla., R. W. 
French, Jr., Standard Oil Co. (Ohio), Okla- 
homa City, and Wayne E. Glenn, Conti- 
nental Oil Co., Ponca City. 


WEDNESDAY, OCTOBER 1 


9:15 to 12:00—“Oil Shale Resources of Col- 
orado, Utah, and Wyoming,” Carl Belser, 
U. S. Bureau of Mines, Rifle, Colo.; “Oil 
Shale Mining,” Tell Ertl, U. S. Bureau of 
Mines, Rifle, Colo. 


THURSDAY, OCTOBER 2 


Field trip by airplane over Rangely field 
and into Rifle, Colo., for inspection of the 
United States vanadium plant and the oil- 
shale mining and retort plant. 


TULSA MEETING 


(Mayo Hotel) 
WEDNESDAY, OCTOBER 8 


9:00 to 12:00 a.m.—“‘Displacement of Oil in 
Porous Media by Water and Gas,” Henry J. 
Welge, Carter Oil Co., Tulsa; “Some Re- 
sults of Gas and Water Drives on a Long 
Core,” C. R. Holmgrenn, Stanolind Oil & 
Gas Co., Tulsa; “A Turbulent Radial Flow 
Formula,” J. R. Elenbaas, Michigan Con- 
solidated Gas Co., and Donald L. Katz, pro- 
fessor of chemistry and metallurgical en- 
gineering, University of Michigan, Ann Ar- 
bor, Mich. 

2:00 to 5:00 p.m.—“A Critical Review of 
Methods Used in the Estimation of Nat- 
ural-Gas Reserves,’ Henry J. Gruy and 
Jack A. Crichton, DeGolyer & MacNaugh- 
ton, Dallas; “Phase Relations of a Gas-Con- 
densate Fluid at Low Temperatures Includ- 
ing the Critical State,’”’ C. Kenneth Eilerts, 
V. L. Barr, N. B. Mullens, and Betty Hin- 
man, U. S. Bureau of Mines, Bartlesville, 
Okla.; “Elements of Success in Engineer- 
ing,’”’ Herman H. Kaveler, Phillips Petro- 
leum Co., Bartlesville, Okla.; “Stresses 
About the Bore Hole of a Deep Well,” A. 
Dale Topping, department of mechanical 
engineering, and A. J. Miles, professor of 
mechanical engineering, Missouri School 
of Mines and Metallurgy, Rolla, Mo. 


THURSDAY, OCTOBER 9 
9:00 to 12:00 a.m.—‘‘Mechanics of Wave 
Action on Structures,” Walter H. Munk, 
Scripps Institution of Oceanography, La 
Jolla, Calif.; “Engineering Characteristics 
of the Gulf Coast Continental Shelf,” M. B. 


Willey, chief engineer, and C. L. Graves, 
J. Ray McDermott & Co., Harvey, La.; “Im- 
portant Considerations in Marine Construc- 
tion,” Adm. Frederi¢ R. Harris, and H. G. 
Knox, vice president, Frederic R. Harris, 
Inc., New York. 

2:00 to 4:30 p.m.—‘Informal Descriptions 
of Existing Off-Shore Operations,” partici- 
pating companies to be announced. 


FRIDAY, OCTOBER 10 


9:30 to 12:00 a.m.—‘‘Lance Creek Sun- 
dance Reservoir Performance—A Unitized 
Pressure Maintenance Project,” Lincoln F. 
Elkins, Continental Oil Co., Ponca City, 
Okla., Richard W. French, Jr., Standard 
Oil Co. (Ohio), Oklahoma City, and Wayne 
E. Glenn, Continental Oil Co., Ponca City; 
“Location of Water Entry Points in Oil 
Wells,” Daniel Silverman, Tulsa, and A. R. 
Brown, Fort Worth, Stanolind Oil & Gas 
Co.; “An Improved Water Input Profile In- 
strument,” R. J. Pfister, Pennsylvania 
Grade Crude Oil Association, Bradford, Pa. 


LOS ANGELES MEETING 
(Elks Club) 


THURSDAY, OCTOBER 23 


10:00 a.m.—“‘A Method of Measuring Oil- 
Pool Performance,” Carlton Beal, consult- 
ing engineer, Los Angeles; “A Critical Re- 
view of Methods Used in the Estimation of 
Natural-Gas Reserves,” Henry J. Gruy and 
Jack A. Crichton, DeGolyer & MacNaugh- 
ton, Dallas. 


2:00 p.m.—‘‘Location of Water Entry 
Points in Oil Wells,” Daniel Silverman, 
Tulsa, and A. R. Brown, Fort Worth, Stan- 
olind Oil & Gas Co.; “Experimental Pro- 
duction Projects and Exploratory Drilling 
at Elk Hills,” Max Eastman, U. S. Navy De- 
partment, and Cmdr. F. L. Ruhlman, USN, 
Elk Hills Naval Reserve, Calif.; “The Lim- 
its of Uncertainty of Permeability Aver- 
ages,” Jan Law, consulting engineer, Los 
Angeles. 


FRIDAY, OCTOBER 24 


9:30 a.m.—“‘Discussion of Some Electric- 
Log Interpretation Problems,” R. D. Ford 
and M. E. Loy, Schlumberger Well Survey- 
ing Corp., Bakersfield, Calif.; “Planning a 
Multiple-Well Directional-Drilling Program 
for Offshore Locations,” Gordon Jackson, 
vice president and general manager and 
J. B. Murdoch, Jr., chief survey engineer, 
Eastman Oil Well Survey Co., Denver; “Me- 
chanics of Wave Action on Structures,” Wal- 
ter H. Munk, Scripps Institution of Ocean- 
ography, La Jolla, Calif. 

1:30 p.m.—‘*A Spinner-Type Subsurface 
Flow Indicator and Some of Its Practical 
Field Applications,” Charles M. Bryant, 
Dowell Incorporated, Tulsa; “Stresses About 
the Bore Hole of a Deep Well,” A. J. Miles, 
professor of mechanical engineering, Mis- 
souri School of Mines and Metallurgy, 
Rolla; “California Oil Outlook,” R. L. 
Minckler, vice president, General Petroleum 
Corp., Los Angeles. 


New Instrument Society 
Section Plans Meeting 


The newly formed Oklahoma sec- 
tion of the Instrument Society of 
America has scheduled for Septem- 
ber 29 in’ Tulsa its first meeting 
since receiving its charter from the 
national organization. 


The group was organized in Tulsa 
during the latter part of August and 
has become the thirty-fourth section 
of the national society. The date of 
the coming meeting is the deadline for 
charter - membership applications. 
C. R. Horton, of Macnick Co., is in 
charge of arrangements for the meet- 
ing September 29. 
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PERSONALS 


L. G. Smith Elected 
Creole Vice President 


HE election of L. G. Smith as a 
vice president has been n- 
nounced by Creole Petroleum Corp., 
an affiliate of Standard Oil Co. (N.J.). 
He will assume charge of all the 
operations of Creole’s refining activ- 
ities. 

Smith has been active in the petro- 
leum industry since 1913. He was ap- 
pointed general manager of the Lago 
Oil & Transport Co., Ltd., Aruba re- 
finery in 1933 and was elected presi- 
dent of that company in 1944. He 
remained in Aruba until September 
1946, when he came to New York to 
accept a position in the foreign re- 
fining department of the Standard 
Oil Co. (N.J.). 

Smith was graduated from the 
University of Illinois in 1913 with a 
B.S. in mechanical engineering and is 
a member of Tau Beta Pi, honorary 
engineering fraternity. He was deco- 
rated by Queen Wilhelmina in 1936 
for distinguished service to the Neth- 
erlands Government with appoint- 
ment as Officer and again in 1946 as 
Knight Commander of the Order of 
Orange-Nassau. 

At the resent time, Smith is in 
Venezuela on an inspection tour. On 
his return to New York he will as- 
sume his new duties in the offices of 
Creole Petroleum Corp. in the Empire 
State Building. 


Laurence C. Bergquist, Navy re- 
serve lieutenant commander and a 
member of the foreign marketing 
staff of Standard Vacuum Oil Co. 
since 1928, has been awarded the 
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Legion of Merit and authorized to 
wear the Combat V decoration for 
“exceptionally meritorious conduct” 
in the Gilberts- Marshalls area in 
1944-45. Bergquist is assistant to the 
area manager in New York for Stand- 
ard Vacuum’s southwest Asia and 
Philippines divisions. 


H. Hugh Willis, specialist in elec- 
tronics, has béen appointed director 
of research and development of Kel- 
lex Corp., subsidiary of M. W.. Kel- 
logg Co. dealing with atomic-energy 
development. ¥ 


Wayne Dean, formerly drilling su- 
perintendent for California Co., 
Rangely, Colo., has joined Kerr-Mc- 
Gee Industries, Inc., as Rocky Moun- 
tain superintendent, headquarters, 
Casper, Wyo. Other changes in Kerr- 
McGee Industries, Inc., include F. H. 
Allen, who resigned as superintend- 
ent, Rangely field, to accept a position 
as superintendent for Powers Drilling 
Co., Casper, Wyo., and the appoint- 
ment of Charles Miller, formerly with 
Loffland Brothers in Venezuela, to 
succeed Allen. 


Charles L. Lockett, former pipe- 
line executive with Standard Oil Co. 
(N.J.), who is slated to head the pro- 
jected Middle East Pipe Lines, Ltd., 
is now in London on a business trip. 
The new Middle East company will 
be owned by Anglo-Iranian Oil Co., 
Ltd. Jersey Standard and Socony- 
Vacuum Oil Co., Inc. 


Roger van den Perre, United States 
representative for Cie. Francaise des 
Petroles, is in France on_ business 
where he plans to remain until late 
October. 


E. R. Douglas, graduate geologist 
from Texas Christian University, has 
joined Atlantic Refining Co.’s geo- 
logical staff at Midland, Tex., under 
Niles D. Winter, district geologist. 


R. W. Miller, in 
charge of export 
sales of crude oil 
and products and 
coordinator for 
purchases and ex- 
changes for Cre- 
ole Petroleum 
Corp., has been 
elected a vice 
president. Miller 
has been associ- 
ated with other Standard Oil Co. 
(N.J.) interests since 1919 when he 
joined the Bayway refinery. 


Ur-eunuan 


Joseph P. Walsh, formerly assistant 
to Sinclair Oil Corp.’s general counsel, 
has been elected general counsel suc- 
ceeding P. C. Spencer who recently 
became president of Sinclair Refining 
Co. 

George R. Wesley, district geolo- 
gist for Skelly Oil Co. at Evansville, 
Ind., has been transferred to Tulsa 
headquarters. Ben Ploch will succeed 
Wesley. 


EDITOR LEAVES FOR SOUTH AMERICA 


Here Dr. Oscar B. Iri- 
zarry, editor of Petro- 
leo Interamericano, Lat- 
in American affiliate of 
The Oil and Gas Jour- 
nal, receives the good 
wishes of W. G. Skelly, 
president of the Inter- 
national Petroleum Ex- 
position, before his de- 
parture this week on a 
20,000 - mile, 3 - month 
tour of 12 South and 
Central American coun- 
tries. In addition to his 
editorial work in con- 
nection with his publi- 
cation, Irizarry will 
serve as official repre- 
sentative and ambas- 
sador-at-large for the 
exposition next May 15- 
22 in Tulsa, carrying 
invitations to oil-indus- 
try and government of- 
ficials on behalf of 
Skelly and Roy J. Turn- 
er, Oklahoma governor 


THE OIL AND GAS JOURNAL 












tes 
des 
ess 
ate 








Zist 
has 
e0- 
der 


























































































































































































































PERSONALS 





Clarence J. Priegel is now asso- 
ciated with Harry H. Nowlan, con- 
sulting engineer, Evansville, Ind. 
Priegel is a valuation engineer on 
Nowlan’s staff. 


Dale Parker of Mount Vernon, II1., 
has been made superintendent for 
the Keating Drilling Co. in Illinois 
basin area. 


L. B. Denning, Jr., Lone Star Gas 
Co., has been made operating mana- 
ger for the general division of dis- 
tribution. Wesley F. Wright was 
named general manager of the Dallas 
division of distribution. Thomas J. 
Skrabanek was made assistant su- 
perintendent of compressor stations, 
assisting B. L. Rogers, superintend- 
ent. W. P. Stone was named assistant 
manager of the industrial and com- 
mercial gas department of the gen- 
eral division, and John F. Moore was 
appointed manager of the industrial 
department for: the Dallas division. 


S. Miller Wil- 
liams, Jr., presi- 
dent of Williams 
Brothers Corp., 
will sail from New 
York to England 
October 3. From 
there he will fly 
to Beirut, Leban- 
on, where he will 
spend several 
weeks in connec- 
tion with the affairs of Williams 
Brothers Overseas Co. Williams will 
return to the United States early in 
November. 





Howard A. Cowden, secretary of 
the International Cooperative Petro- 
leum Association and president and 
general manager of Consumers Co- 
operative Association, Kansas City, 
Mo., is en route to London to attend 
the first meeting of directors of the 
world oil cooperative September 25- 
26. ‘ 


J. G. Frye has been named district 
manager for Shell Chemical Corp. 
with headquarters in Chicago. He was 
associated with Carbide & Carbon 
Chemicals Corp. before joining Shell 
last year. 


Charles E. Moser, of the research 
administration staff of the Beacon 
laboratories of The Texas Co., has- 
been transferred to a temporary as- 
signment at Port Arthur, Tex. Other 
transfers include: W. J. Coppoc, from 
Pori Arthur to the Beacon laborato- 
Ties, grease research department; 
Max Herbst, from the Beacon labora- 
tories to Lawrenceville, Ill., products- 
application department. Gordon Peat- 
tie and Henry C. Brown, chemist in 
the Beacon laboratories, are on edu- 
tational leave from The Texas Co. 
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George F. Polzer, Jr., former chemist 
in the Beacon laboratories, has been 
transferred from the technical and 
research division of The Texas Co. 
in New York to the purchasing de- 
partment as a technical consultant. 


Joseph K. Roberts, general mana- 
ger of research for Standard Oil Co. 
(Ind.), has been elected a member of 
the board of directors to succeed 
H. E. Hanson who has retired as a 
member of the board and also as 
general manager of sales. Roberts is 
a former\ chairman of the petroleum 
division of the American Chemical 
Society and is now a director of the 
American Institute of Chemical En- 
gineers. R. F. Baity, assistant gen- 
eral manager of general sales, will 
succeed Hanson in the sales position 


Eugene A. Wurster has been ap- 
pointed assistant comptroller of So+ 
cony-Vacuum Oil Co., Inc. He suc- 
ceeds Riche H. Jéhnson, who retired 
recently after 40 years of service. 


Orville Harden and John R. Suman, 
both vice presidents and directors of 
Standard Oil Co. (N.J.), and Harold 
F. Sheets, board chairman of Socony- 
Vacuum Oil Co., Inc., have been 
named to board of directors of Ara- 
bian American Oil Co. 


John H. McKenzie, fire and safety 
inspector at the General Petroleum 
Corp.’s Torrance (Calif.) refinery, has 
been appointed manager of the safe- 
ty department. 


Harold D. Allen and Carl M. Mar- 
berg have been appointed research 
associates on the staff of Standard 
Oil Co. (Ind.). They will assist W. H. 
Bahkle, associate director of research, 
in connection with the company’s 
long-range program of research in the 
field of chemicals from petroleum. 
Dr. Allen comes from Colgate-Palm- 
olive-Peet Co., where he has had 
charge of pilot-plant and process- 
design work in the division of de- 
velopment engineering. Dr. Marberg 
has, been chairman of the organic- 
chemistry research section of the 
Midwest Research Institute. 


.B. W. Pickard, former manager of 
the marketing department’s gasoline 
and fuel-oil division of Standard Oil 
Co. of California, has been named 
assistant to the vice president. Pick- 
ard has had 25 years of continuous 
service with the company. L. W. 
Aubry, assistant manager of the avia- 
tion division of Standard of Califor- 
nia, will succeed Pickard as manager 
of the gasoline and fuel-oil division. 
J. H. Osmer has been named secre- 
tary of California Research Corp., a 
Standard of California subsidiary. He 
succeeds QO. S. Loud who will now 
devote full time to his duties as co- 
ordinator of patents and infringement. 


James R. Shipley, Jr., has been 
named chief engineer of Sohio Pipe 
Line Co. and of the transportation de- 
partment of Sohio 
Petroleum Co., 
both subsidiaries 
of Standard Oil 
Co. (Ohio). Joseph 
D. Harnett was 
made general su- 
perintendent of 
the same two 
companies and 
Charles B. Lester 
was named head 
of the new re- ]. R. SHIPLEY, JR. 
search and development section to 
assist Shipley. All three men will 
keep their offices in St. Louis. Ship- 








J. D. HARNETT C. B. LESTER 


ley, a graduate of the University of 
Kansas in 1939, joined Sohio in 1940 
as an engineer in the transportation 
department and was transferred to 
St. Louis when the department set 
up an operating office there. Shipley 
and Harnett will assist E. F. Morrill, 
vice president of Sohio Pipe Line Co., 
who also is assistant manager of the 
transportation department of Ohio 
Standard and manager of the trans- 
portation department of Sohio Pe- 
troleum. Harnett, a graduate of Pur- 
due University in 1935, served with 
Consolidated Edison Co., New York, 
and Worthington Pump & Machinery 
Co. before he joined Sohio in 1941. 
Lester, a graduate of Purdue Univer- 
sity, joined the Sohio as a junior en- 
gineer in the research division of the 
manufacturing department. 


John K. Evans, Washington rep- 
resentative for Asiatic Petroleum 
Corp., left the United States Septem- 
ber 8 on a 2-month business trip to 
Tokyo, Shanghai, Manila, and Lon- 
don. 


W. E. Scott has been named head 
of the stores department in the Kan- 
sas City offices of Panhandle Eastern 
Pipe Line Co. He succeeds J. S. Stev- 
enson who was named superintendent 
of transmission pressure control in 
Kansas City. Another promotion of 
Panhandle Eastern is Hugh W. Gillian, 
former regulatorman at Paola, Kans., 
who has been assigned the meter en- 
gineer’s job at Mexico, Mo. 

















PERSONALS 





R. L. Johnson, superintendent of 
the Sunray Oil Corp. refinery at 
Santa Maria, Calif., ;+has been trans- 


R. L. JOHNSON K. D. FORD 


ferred to the company’s new refinery 
at Beckett, Okla., near Duncan where 
he will be superintendent. Johnson 
has been special assistant to Vice 
President F..L. Martin, who is in 
charge of the refining division, in 
expediting a remodeling and expan- 
sion program now under way at 
Beckett. Johnson built the original 
Oil States refinery at Allen, Okla., in 
1921, and was superintendent there 
when Sunray bought the property in 
1929. Two other changes in the Santa 
Maria refinery are: K. D. Ford, who 
becomes the new superintendent and 
will be in charge of crude-oil pur- 
chases, pipe-line and refining opera- 
tions; and Harry F. Arnold, refinery 
sales manager, who has been ap- 
pointed office, sales, and credit man- 
ager. 


C. T. Porter has been placed in 
charge of the new office opened at 
Alice, Tex., by Coast Oil Corp. 


C. A. Hamman, petroleum engineer 
for Pure Oil Co. in the Fort Worth 
office, has been transferred to Olney, 
Ill., as division petroleum engineer. 
Paschal Martin, former division pe- 
troleum engineer at Olney, will take 
over Hamman’s duties in an exchange 
of positions. 


A. F. Boudreau, Jr., formerly man- 
ager of the Texas division of Man- 
hattan Construction Co., has been 
been named executive vice president 
of Three Rivers refinery at Three 
Rivers, Tex., and Petroleum Trading 
& Transport Co., Tulsa. He will su- 
pervise a new expansion program at 
the refinery. 


Dr. L. R. Laudon, of the University 
of Kansas, with eight graduate 
students of the university, has re- 
turned home after spending 8 weeks 
in geological work in the Wapiti Lake 
area in northwestern Alberta and 
northeastern British Columbia. 


Robert I. Brougham, former as- 
sistant treasurer of Standard-Vacuum 
Oil Co., and former treasurer of Cre- 
ole Petroleum Corp., and recent for- 
eign-exchange manager of Standard 
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Oil Co. (N.J.), has been elected fi- 
nancial vice president of Arabian 
American Oil Co. E. G. Collado, for- 
mer United States executive director 
of the International Bank for Recon- 
struction and Development, will suc- 
ceed Brougham as foreign-exchange 
manager. 


Arne Junger, who has been work- 
ing out of Calgary, Alta., as senior 
seismographer for Shell Oil Co., Inc., 
has been transferred to the southern 
Rocky Mountain area. . 


J. C. Whitney, vice president, East- 
ern States Petroleum Co., Inc., is re- 
signing September 30, it has been 
reported. He plans to enter a busi- 
ness outside of the oil industry, in 
Tacoma, Wash. 

Shifts 

Dean H. Landis, engineer, Genera] 
Petroleum Corp. of California, Bak- 
ersfield to Taft, Calif.; H. D. Camp- 
bell, engineer, Union Oil Co. of Cali- 
fornia, Los Angeles to Whittier, Calif.; 
R. E. Schmidt, engineer, Drilling & 
Exploration Co., Ventura, Calif., to 
Salt Lake City, Utah; T. H. Sandoz, 
engineer, Pan American Production 
Co., Aspermont to Abilene, Tex.; 
H. L. Hoover, foreman, The Texas 
Co., Cuero to Port Arthur, Tex. 

Gordon G. Lancaster, engineer, Sun 
Oil Co., Premont to Odessa, -Tex.; 
C. H. Thurber, engineer, Plymouth 
Oil Co., San Angelo to Sinton, Tex.; 
M. J. Millet, foreman, The Texas Co., 
Hammond, La., to Hattiesburg, Miss.; 
T. S. Green, foreman, Republic Ex- 
ploration Co., Jonesville to Bunkie, 


DEATHS 


La.; L. D. Griffin, superintendent, 
N. H. Wheless Drilling Co., Houma to 
Haynesville, La.; E. J. Bruce, super- - 
intendent, N. H. Wheless Drilling Co, 
Vivian, La., to Lewisville, Ark. 

Robert J. Moffatt, geologist, Carter 
Oil Co., Shreveport to Rawlins, Wyo; 
T. L. Metcalf, engineer, Ryford Oil 
Co., McLeansboro to Mount Vernon, 
Ill.; C. R. Temple, engineer, The 
Texas Co., McLeansboro, II1., to Tulsa; 
Paschal Martin, engineer, Pure Oil 
Co., Olney, Ill, to Gilmer, Tex.; Pat 
E. Fletcher, superintendent, Atlantic 
Refining Co., Great Bend, Kans., to 
Odessa, Tex.; E. H. Winesburg, super- 
intendent, Barnsdall Oil Co., Oxford 
to Burrton, Kans. 

Kermit D. Hutchins, engineer, Mag- 
nolia Petroleum Co., Powell to Wor- 
land, Wyo.; Jack E. Clark, superin- 
tendent, Noble Drilling Corp., River- 
ton, Wyo., to Rangely, Colo.; Richard 
A. Aukerman, engineer, Shell Oil Co., 
Inc., Elk City, Okla., to Oklahoma 
City; N. Bruce Calder, engineer, Mag- 
nolia Petroleum Co., Chickasha, Okla., 
to Austin, Tex.; H. V. Copeland, Jr. 
geologist, Magnolia Petroleum Co., 
Woodward, Okla., to Cuba, N. M. 

Charles H. Hesser, engineer, Stan- 
olind Oil & Gas Co., Wewoka, to 
Oklahoma City; Bob Leibrock, engi- 
neer, Stanolind Oil & Gas Co., De- 
Witt, Ark., to Tulsa; A. D. Wesley, 
engineer, Plantation Pipe Line Co., 
La Grange, Ga., to Flat Rock, Ill; 
James Helis, engineer, Atlantic Re- 
fining Co., New York to Philadelphia; 
B. B. Bradish, geologist, Skelly Oil 
Co., Walsenburg to Fort Collins, 
Colo.; J. R. Gilliland, foreman, Gen- 
eral Geophysical Co., Benkelman to 
Sidney, Nebr. 





James Edwin McClure, 67, retired 
oil-field supply manufacturer, died 
September 9 in Charleston, W. Va. 


Cyril N. Poling, 47, president of 
Poling Oil Co., died September 9 in 
Westfield, N. J. s 


John D. Walther, 46, mechanical 
engineer with Standard Oil Develop- 
ment Co., died September 8 in West- 
field, N. J. 


Roy A. Douglas, 45, superintendent 
of the T & C Drilling Co., Midland, 
was killed September 1 in an auto- 
mobile accident near Brownfield, Tex. 


John M. Kennerly, an accountant 
with.The Texas Co., died Septem- 
ber 5 in Houston. He joined The 
Texas Co. in 1915. 


Thomas J. O'Reilly. 76, formerly 
with El Aguila Oil Co., Corona Oil 


Co., and Huasteca Petroleum Co., 
died September 5 in Brownsville, Tex. 


James E. Goodwin, 57, of Barlow & 
Woodworth, oil operators in the Ar- 
vin, Calif. area, died September 7 
in Bakersfield, Calif. 


Richard P. Swinsky,-48, former vice 
president of the Gulf Publishing Co. 
died September 13 in Houston. 


E. S. Dustin, 63, independent oil 
operator of Wichita, died September 
12 in Wichita. 


L. L. Donnell, 66, Texas oil opera- 
tor and. identified with the Burk- 
burnett oil development, died Sep- 
tember 10 in Alamogordo, N. M. 


Peter E. Fluor, 52, president and 
chairman of the board of Fluor Corp» 
Ltd., died September 10 in Anaheim, 
Calif. 
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A 36-BY-48-IN. MULTICOLOR INSERT MAP OF 
THE PRINCIPAL TRUNK LINES IN OPERATION, 
UNDER CONSTRUCTION, AND AUTHORIZED, FOR 
THE TRANSPORTATION OF NATURAL GAS 








by Paul Reed 


Right: Pipe gang of H. C. Price 
Co. spread preparing to oper- 
ate internal line-up clamp. Be- 
low: Dragline of Eastern Con: 
struction Co, trenching across 
Little River in southwestern Ar- 
kansas 
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HE longest’ crude-oil pipe-line 

system under construction this 
year is Magnolia Pipe Line Co.’s 647- 
mile 20-in. .system from Corsicana, 
Tex., to Patoka, Ill. This is the long- 
est continuous crude-oil pipe line to 
be built since the big-inch line was 
constructed to meet the war emer- 
gency. 

Methods applied in building this 
line exemplify advanced modern 
practices for large-scale big-inch pipe 
construction. Furthermore, it will be 
the first postwar. line from the South- 
west to be built into the Salem area 
of southern Illinois to serve rising 
demands of the Middle West. 

This project originates at the hub 
of Magnolia’s existing network of 
pipe lines at the Corsicana terminal, 
from which the company will ship 
large batches of sweet and sour 
crude to the delivery termina! at 
Patoka, for transshipment through 
Magnolia Pipe Line Co.’s_ 10-in. 
system. Provision is to be made 
later for shipping through other 
carriers to the Chicago area. 
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Above: Red River crossing: Three drag lines 
digging trench being dewatered by well- 
point method; pump unit (right) for jetting 
down well points is being moved to a new 
position. Right: George T. Jackson, construc- 
tion superintendent, W. T. Manness, chief 
inspector, Red River crossing, W. W. Walk- 
er, welding inspector, Magnolia Pipe Line 
Co: Chief McCoy, spread superintendent, 
Oklahoma Contracting Co.; Paul Reed, pipe- 
line editor, The Oil and Gas Journal; J. E. 
McGeath, assistant general superintendent, 
Magnolia Pipe Line Co., at Red River 
crossing 


This article presents ,information 
regarding methods for laying pipe 
for this 20-in. line which was pro- 
cured by the author on a 2-day field 
trip with J. E. McGeath, assistant 
general superintendent, through ar- 
rangements made by Lester H. True, 
vice president and manager, Magno- 
lia Pipe Line Co. During the trip, by 
plane and car, McGeath was accom- 
panied at different times by George 
T. Jackson, superintendent of con- 
struction, and O. T. Norwell, material 
man. 


Perhaps the most unusual feature 
of this project is the manner in 
which some of the major river cross- 
ings are constructed. To exemplify 
this, the procedure being followed at 
the Red River crossing will be de- 
scribed. The annular space between 
the 24-in. casing and the 20-in. pipe 
line is filled with low-melting-point 
(45F°.) roofing pitch to which is_ 
added a flux to permanently stiffen 
the material after it has cooled in 
the annular space. One barrel of flux 
is mixed with 8 bbl. of dope. 

The crossing is being laid by the 
Well-point system of dewatering. In 
this way, a dry trench is being dug 
In the sand across the entire width 
of the river. In the course of the 
operation, the stream of the river is 
diverted so as to flow over a section 
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Well-point jet-pump installation, at sump above dewatering pump, supervised by A. J]. 
Salley, Moretrench Corp., at Red River crossing being laid by Oklahoma Contracting Co. 
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Top: Dope operations for applying coating and wrapping. Above: Immediately after doping, 
seen a short distance ahead, the pipe is lowered in the ditch and completely backfilled 


of the pipe, already laid, while the 
remainder of the pipe is being laid 
across the river. 


Although the casing and dope to- 
gether make the line more rigid, it 
is, nevertheless, possible to lay 5,000 
ft. across the Red River with an 
upstream bow as much as 500 ft. 
Experience of the Magnolia company 
has demonstrated that pipe laid with 
a sufficient upstream bow across the 
river has not washed out during 
flood conditions. 


The well-point system not only 
provides a more economical river- 
crossing job, but it also affords val- 
uable advantages which come with 
having an opportunity to lay all of 
the pipe in a dry trench. This en- 
ables inspectors to ascertain contin- 
ually the condition of pipe as each 
section is laid in the ditch and. welded 
to the part of the line which has 
been previously installed. 

The pipe line is being laid across 
the Red River in 500-ft. sections. The 
20-in. %-in.-wall-thickness pipe is 
welded with five beads and a stripper 
bead. The 24-in. casing welds are 
reinforced with weld wraps. No river 
clamps are used, 
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On the north side of the river the 
trench is dug to a depth of 14 ft., 
while on the south side it is 10 ft. 
Below the lowest point in the stream 
bed, the pipe will be laid at a depth 
of 6 ft. 

Oklahoma Contracting Co. is de- 
watering with well points along only 
one side of the trench. By this means 
it is possible to do a satisfactory job 
of dewatering to a depth of 18 ft. 
with well points 24 ft. long. If de- 
watering were done to a greater 
Gepth, it would be necessary to have 
é second line of well points on the 
other side of the trench. 


Twenty-four-foot well points are 
installed on 5-ft. centers. At 300-ft. 
intervals a pump is installed, pulling 
a 25-in. vacuum. At the time the 
author visited the project, these 
pumping units were each pumping 
1,000 gal. per minute. The rated 
capacity of each unit is 1,200 gal.. By 
operating at 75 per cent capacity the 
entire dewatering operation can be 
handled more smoothly since there 
is available excess capacity to use. in 
case of a shutdown of one of the 
pumping units. Self-jetting well 
points are installed at the rate of 


one per minute with the use of 135- 
lb. jetting pumps. Excavating of the 
trench is being done by three drag 
lines: a Byers *%4-yd., a Buckeye %- 
yd., and a Link-Belt %-yd.-speeder, 

Several rivers will be crossed by 
the Magnolia line where the 20-in, 
pipe is to be cased with 24-in. pipe 
and protected with dope in the annu- 
lar space. These rivers are the Trin- 
ity, Sabine, Ouachita, Sulphur, Cos- 
satot, St. Francis, Maumelle, and 
Little Mary’s. 


Cased River Crossings 


Prior to building the 20-in. project, 
Magnolia has had successful exper- 
ience in laying cased lines with dope 
protectiom for crude-oil lines across 
Navasota, Trinity, and San Jacinto 
rivers; for the butane line across 
Nueces River; and for the Oklahoma 
gasoline line across Canadian River, 

In addition to the Red River cross- 
ing job, Oklahoma Contracting Co. 
has main-line contracts on this proj- 
ect totaling approximately 423 miles 
in three sections. Section 1, extend- 
ing 108 miles northeast from Corsi- 
cana station, was completed over 
favorable prairie country in the fast 
time of 75 elapsed days or approxi- 
mately 1% miles per day. On com- 
pletion, the main-line spread moved 
to Patoka to lay 315 miles at the 
north end of Sections 4, 5, and 6. 

Section 3, contracted by H. C. 


Frice Co., is in the rugged wooded 
hills of central Arkansas between 
Little Rock and Hot Springs. Section 


2, in southwest Arkansas, is con- 
tracted by Eastern Construction Co. 

Magnolia chief inspectors are as 
follows: Section 1, A. D. L. (Dot) 
Price; Section 2, L. R. Jackson; Sec- 
tion 3, Max Lowry; Section 4, H. B. 
(Tex) Jones; and the Red River 
crossing, William T. Maness. A. D. 


Connections for injecting pitch in annular 
space between 20-in. pipe and 24-in. casing. 
closed by sealing gasket 
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Pike is chief inspector for the entire 
project. 

The rate of progress of main-line 
construction, from the beginning of 
pipe laying on June 2 to final com- 
pletion scheduled for February 1948, 
will be determined by pipe deliveries. 

Terrain traversed by the project is 
characterized by fairly open country 
in the areas at both ends. In be- 
tween there is much dense forest 
through which work must be pushed 
during good weather to avoid harder 
going in rainy months. Some of the 
elevations along the route are as 
iollows: Corsicana, 418 ft.; Cockspur 
Trail, Ark., 850 ft. (the highest point 
on the line); Doniphan, Mo., 570 ft.; 
and Patoka, 504 ft. 


Radio and Airplanes 


Characteristic of progressive 1947 
practices is the extent to which two- 
way radio communication has been 
adopted by two of the contractors 
on the line in order to facilitate 
exchange of information between su- 
pervisors driving cars through talk- 
ing to each other and the field of- 
fice. Contractors’ executives use air- 
planes owned by their firms for con- 
tacting their operations. The Magno- 
lia company operates its own plane 
out of the Little Rock airport. 


Although some of the brush gangs 


started cutting timber for the project 


almost entirely with hand saws, the 
use of power saws of both the disk 
and jack-chain type has increased 
rapidly until now there are approxi- 
mately 15 units of such equipment 
operating in advance of the various 
spreads. 

For digging the 40-by-40-in. ditch, 
the largest-size ditching machines 
are used. In some cases, two-stage 
ditching is done by having a smaller 
ditcher precede the larger one to cut 
a 12-in. wide pilot ditch. 

Most of the pipe is of 5/16-in. wall 
thickness with tensile strength of 
75,000 lb. In certain locations, 14-in. 


Cutting timber by power-driven saw of East- 
ern Construction Co. brush gang 
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Top: Bottom of waterworks enamel coating. wrapped with glass mat, being cooled by water 
spraying from perforated semicircular pipe. Above: Clearing right-of-way near Cockspur 
Trail, Ark., with bulldozers and rooter of the H. C. Price Co. spread 


wall pipe is used, such as river cross- 
ings and low ground subject to pro- 
longed inundation. At a 5-mile section 
on the discharge side of each pump 
station, %-in. wall pipe is also used. 
Pipe for the project is being supplied 
by Youngstown Sheet & Tube Co. and 
National Tube Co. Pipe is bent by the 
cold method using C.R.C. power- 
driven machines. 


Welding Operations 


Welding is done with Fleetweld 
No. 5 electrodes in the following man- 
ner: %-in. or 5/32-in. for stringer 
beads and 3/16-in. for the topping-off 
bead. There have been no welding 
difficulties on the job. Each spread 
has approximately 14 welders, 2 tack 
welders, 2 utility welders, and 10 
bell-hole welders. Line up is done 
with internal clamps. 

The entire line is coated with coal- 
tar waterworks enamel wrapped with 
glass mat. All spreads have C.R.C. 
dope machines which are supplied by 
the new-type C.R.C. tar pots equipped 
with thermostat control and power- 
driven agitator. 

In sandy soil the only wrapping 
applied is glass mat. Where the soil 
is tight, poorly drained, or otherwise 
corrosive, an asbestos felt wrapper is 


applied over the glass mat. Reilly 
tar, Bitumastic, and Barrett dope is 
used; this is wrapped with Fiberglas. 
Felt is Rubberoid, Johns-Manville, 
and Phillips Carey. 


From the dope machine, the pipe 
drops immediately into the ditch and 
is backfilled only a few hundred feet 
to the rear. This is an unusual prac- 
tice in laying such large-diameter 
pipe. Magnolia applied this method in 
laying the Midland-Corsicana loops 
in recent years. On level ground a 
slack loop is left every 700 ft. which 
is to be lowered early in the morning 
following doping. 

The holiday detector for the project 
is carried in the chief inspector’s 
car for spot checking where he thinks 
that pipe protection should be tested. 
Pipe laid for the main line is tested 
by water pressure of 800 psi. in sec- 
tions of 70 miles in length. Pipe at 
river crossings is tested by air pres- 
sure after it has been welded in 
sections. 

Methods applied in laying pipe for 
the Corsicana-Patoka project have 
been developed as the result of close 
study given by Magnolia to the prob- 
lems of economical construction for 
long service with a minimum mainte- 
nance expense in future years. 
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PRENAMIN MILLER, whose three-part article on “Pipe Line 

Flow Forumlas” starts in this issue, has been engaged in inde- 
pendent consulting practice a little more than 2 years. Previously 
he was at the Institute of Gas Technology in Chicago, as chairman 
of the division of education and basic research. Before that, Miller 
had spent 16 years in the Henry L. Doherty-Cities Service Co, 
organization, serving as assistant to the chief technologist and 
later as consulting engineer and assistant to the president of Gas 
Advisers, Inc. In these capacities he worked on a wide variety of 
technical and economic problems in the fields of oil and gas pro- 
duction, transportation, refining, and marketing, being concerned 
chiefly with new developments. 

Miller was graduated from Columbia College in 1924, did his 
graduate work at Columbia University’s School of Engineering, 
and received the degree of chemical engineering in 1926. 

Mentionable consulting work includes cost allocation studies 

made for Mississippi River Fuel Corp. in con- 
nection with a Federal Power Commission rate 
case (see “Watching Washington,” The Oil and 
Gas Journal, page 72, August 16, 1947), and 
services rendered to Southern California Gas 
Co. and Southern Counties Gas Co. of California 
in connection with the manufacture, inspection, 
and testing of the 30-in. pipe for the California 
section of the Texas-Los Angeles line. The lat- 
ter included recommending a quality-control 
system which required internal hydrostatic test- 
ing of specimens prepared from full joint sam- 
ples to determine the effective yield pressure 
and the rupture pressure. The accompanying 
photograph shows Miller examining the break 
in a test specimen. 




















by Benjamin Miller 


* order that any fluid, be it crude In particular, we sometimes still ex- The flow velocity V is the velocity 


oil or gasoline, water, gas, or air, 
flow through a pipe line there must 
be a pressure on the fluid which de- 
creases with distance along the line 
in the flow direction, unless the flow 
is from a higher to a lower elevation, 
in which case the difference in eleva- 
tion is equivalent to a difference in 
pressure. 


Oil and gas lines-operate for the 
most part by virtue of pressure dif- 
ferences created by pumps and com- 
pressors. In water-supply systems the 
flow is commonly due to gravity. 
Since the art of hydraulics had been 
developed before pipe-line transpor- 
tation of oil and gas became signifi- 
cant, it is not surprising that pipe-line 
design continues to make use of forms 
and concepts enunciated by the hy- 
draulicians who worked in the period 
of a hundred years, more or less, 
which included the American Revo- 
lution and the Franco-Prussian War. 
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press the relation between the flow 
velocity, the size of the pipe, and the 
change in pressure or elevation along 
the pipe by the Darcy-Weisbach for- 
mula introduced in the middle of the 
nineteenth century, or, less frequent- 
ly, by the Chezy formula announced 
in the last third of the eighteenth 
century. 

The Darcy-Weisbach formula may 
be written: 


he = £4 V°7/2¢D (1) 
where 

hr = loss of head due to friction, in 
feet of the flowing fluid, 

L = length of the pipe, in feet, 

V =the flow velocity in feet per 
second, 

g =the acceleration of gravity, in 
feet per second squared, 

D = the pipe diameter, in feet, and 

f =the friction factor, a dimen- 
sionless number to be deter- 
mined by experiment. 


of the fluid: averaged over a cross- 
section perpendicular to the pipe axis, 
and is defined by: 


V=40/rD - (2) 
where 
Q = fluid flow rate in cubic feet per 
second. 


The Chezy formula, explicit for the 
flow velocity is: 


V=C(hrD/4L)* = (3) 
where 
C = the Chezy discharge coefficient, 
a number (not dimension!ess) 
to be determined by expcri- 
ment. 


Comparison of Formulas 1 and 2 
shows that the friction factor f and 
the Chezy discharge .coefficient C are 
related by: 


C= @g/f)” (4) 
The friction factor has become more 
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widely known and used than the 
Chezy discharge coefficient C. Since 
f is dimensionless and C is not, this 
is a fortunate development. However, 
it is convenient to have a formula 
explicit for the flow velocity, so we 
introduce a dimensionless flow coeffi- 
cient, Cr, related to the friction fac- 
tor f by: : 

C: = (1/f)"* (5) 


While flow may be caused by the 
force of gravity acting through a dif- 
ference in elevation, the flow mech- 
anism, including the frictional drag 
of the pipe wall and the fluid on each 
other, is entirely independent of grav- 
ity. For this reason it is legitimate to 
facilitate computations by assuming 
that the pipe is horizontal, making 
adjustments in particular cases where 
there is a change in elevation. On the 
horizontal pipe assumption Formula 1 
can be modified so that the loss of 
head due to friction is replaced by the 
difference in pressure between the 
beginning and the end of the pipe, 
the right-hand side being simultane- 
ously multiplied by the _ specific 
weight of the fluid, the new formula 
being: 

P» — Pe = £LV’*¥/2gD (6) 


where 
P = pressure, in pounds-force per 
square foot, 
P» = pressure at the beginning of 
the pipe, 
Pe=pressure at the end of the 
pipe, and 
Y = specific weight of the fluid, in 
pounds-force per foot-to-the- 
third power. 


To avoid even the suggestion that 
gravity has an influence, the density 
of the fluid may be introduced, elimi- 
nating specific weight and the ac- 
celeration of gravity, so that the for- 
mula becomes: 


P» — Pe = £L V*p/2D (7) 
where 
p = density of the fluid, in pound- 
force seconds squared per foot- 
to-the-fourth power. 


If the fluid is compressible it is 
necessary to use a proper average 
value for p, or we may write the for- 
mula for a_ differential length dL, 
making it applicable to all fluids, as: 


—(dP/dL) = £V’p/2 D (8) 
where 

(dP/dL) = the positive pressure 
gradient, or the rate of 
increase in pressure with 
distance from the begin- 
ning of the pipe, in 
pounds-force per foot-to- 

the-third power 


Formula 8 can be rewritten in a 
form similar to the Chezy formula, 
but with the dimensionless flow coef- 
ficient Cer: 


V = Ct [—2D(dP/dL)/p]** (9) 
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Viscosity and the Reynolds Number 


These rearrangements of the an- 
tique formulas are prelude to our dis- 
cussion of the advances of the last 
hundred years. Outstanding among 
these advances was the quantitative 
analysis of the part played by the 
fluid viscosity in the mechanism of 
pipe friction. This led to the discov- 
ery that the friction factor is deter- 
mined by the viscosity and density 
of the fluid, the pipe diameter, the 
flow rate, and the detailed geometry 
of the pipe-fluid imterface; the last- 
mentioned item is sometimes referred 
to as the roughness or smoothness of 
the pipe’s inside surface. In particu- 
lar, it has been found. that the value 
of f (and likewise of Cr) is a function 
of a parameter called the Reynolds 
number defined by: 


Nr = DV p/z (10) 
where 
Nr = the Reynolds number, a dimen- 
sionless number, and 
=the viscosity of the fluid, in 
pound-force seconds per square 
foot. 


The relationship may be expressed 
as: 
f = 1/Ce = ¢ (Nr) (11) 
where 
¢ = function of. 


Formula 11 means that for a par- 
ticular pipe the value of f is fixed 
by the value of Nr, so that if we pass 
through the pipe first one fluid, then 
another having different viscosity or 
density, the friction factors can be 
made the same for the two fluids by 
adjusting the flow velocities to make 
Nr the same in the two cases, pro- 
vided neither fluid reacts chemically 
with the material of which the pipe 
is made. For example, a typical den- 
sity for natural gas at atmospheric 
pressure and temperature is.1.4 <x 10° 
lb.-force sec.’/ft.t and a typical vis- 
cosity is 2.1 X 107 lb.-force sec./ft.* 
If such gas moved through a pipe 
having an inside diameter of 1.62 ft. 
with a flow velocity of 92.6 ft./sec., 
the value of the Reynolds number 
would be, by Formula 10: 


1.62 X 92.6 X 1.4 X 10° 


Nr = = 10° 





2.1 X 10“ 


and there would be a definite value 
of the friction factor. Now if through 
the same pipe there were moved gaso- 
line having a density of 1.4 lb.-force 
sec.?/ft.* and a viscosity of 8.4 x 10° 
lb.-force sec./ft.’, with a flow velocity 
of 3.7 ft./sec., the Reynolds number 
would be: ° 
1.62 X 3.7 X 1.4 


Nr = = 19° 





8.4 x 10° 


and the friction factor would be the 
same as it was for the natural gas 
moving at a velocity of 92.6 ft./sec. 


Smooth and Rough Pipe 
The friction factor at a Reynolds 


number of 10° for one pipe having a 
diameter of 1.62 ft. may or may not 
be the same as the friction factor at 
the same Reynolds number for 
another pipe having the same diam- 
eter. However, there is a minimum 
value of the friction factor at a 
Reynolds number of 10°, and a corre- 
sponding maximum value of the flow 
coefficient, for a pipe having a diam- 
eter of 1.62 ft.; this maximum value 
of the flow coefficient is 9.27, and the 
corresponding value of the friction 
factor is 0.0116. The minimum value 
of the friction factor at any Reynolds 
number is independent of the size of 
the pipe; that is, the minimum fric- 
tion factor at the Reynolds number 
of 10° is 0.0116 for pipe having a 
diameter of 0.01 ft., for pipe having 
a diameter of 10 ft., and for pipe 
having any other diameter. 


Pipe which exhibits the minimum 
friction factor is said to be smooth 
pipe; pipe which exhibits a friction 
factor higher than the minimum is 
said to be rough pipe. Whether a pipe 
is rough or smooth in the flow sense 
depends upon the Reynolds number. 
A pipe may be smooth at one Reynolds 
number, and rough at a_ higher 
Reynolds number. The _ indications 
are, though conclusive proof is lack- 
ing, that every pipe is smooth at all 
Reynolds numbers less than a particu- 
lar Reynolds number characteristic of 
its surface, and rough at all higher 
Reynolds numbers. 


If a pipe is smooth, therefore, the 
value of the friction factor is depend- 
ent only upon the Reynolds number 
of the flow, and thus is fixéd and 
determined as soon as the Reynolds 
number is known. On the other hand, 
if the pipe is not smooth, all that can 
be learned about the friction factor 
from the Reynolds number is that the 
friction factor is greater than it would 
be for a smooth pipe at that Reynolds 
number—how much greater the fric- 
tion factor may be will depend upon 
how rough the pipe is, and there is 
no simple way to put pipe roughness 
into numerical terms. 

Most of the laboratory work on 
pipe flow has been done with drawn 
brass pipe or tubing, the pipes vary- 
ing in inside diameter from about 
0.012 to 0.42 ft. The range of Reynolds 
numbers covered in these experi- 
ments was from about 1,000 to about 
3,200,000. The work was done by 
many investigators in laboratories lo- 
cated in various parts of the world, 
While not every investigator used 
pipes of all the diameters, and while 
the tests did not cover the entire 
range of Reynolds numbers with each 
pipe, there is a considerable overlap 
in both diameter and Reynolds num- 
bers; to the extent that the results do 
overlap they are in agreement, and 
on the basis of all the evidence avail- 
able it appears that commercial drawn 
brass pipes and tubing are smooth, to 
a Reynolds number of 3,200,000 for 
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CONTAMINATION CONTROL 
in Products Pipe Lines 


ECHANICAL problems of batch- 

ing are discussed in this article 
in relation to the unavoidable but 
controllable (to some extent) com- 
mingling which takes place within the 
region of contact when two products 
having different characteristics are 
pumped through the same lire. 


The . commingling .between two 
products in the region of contact, as 
they are pumped through the line, 
will be termed in this discussion 
“contamination.” “Spread of contam- 
ination” will refer to the quantity of 
commingled material extending from 
pure product of the leading materia! 
to pure product of the material fol- 
Jowing in the pipe line. 

There have been numerous papers 
written which attempt scientifically 
to forecast the extent of this spread of 
contamination 
products in pipe lines. It is prob- 
able that some of the data in pre- 
vious articles were based upon lab- 
oratory tests with fluids which did 
not closely resemble petroleum prod- 
ucts iff their tendencies to mix with 
other fluids, nor in their physical 
characteristics. As a result, some of 
the equations offered to describe the 
contamination in products lines do 
not hold for actual operations. In one 
such instance an equation indicated 
100 times more contamination than 


between petroleum - 


by Edwin A. Birge 


actually occurs in Plantation’s sys- 
tem; in another, twice as much. With 
this in mind it was thought that data 
which will describe the actual spread 
in products lines were badly needed, 
even though the scientific explana- 
tion. of all the factors involved was 
not available. 


The following treatment of the 
problem of contamination spread is 
based upon data accumulated during 
5 years of operation on Plantation 
Pipe Line; and it is submitted in the 
hope that it will prove helpful to 
those anticipating the construction of 
new products pipe lines. 

It should be understood that the 
contamination spread data which fol- 
lows are applicable only to liquid pe- 
troleum products having physical 
characteristics lying within the range 
of the products used in the tests. It is 
believed that these data will not 
apply to products which are insolu- 
ble in each other. 


Sources of Contamination 


There are three sources of contam- 
ination in a products pipe line, 
namely: 

The.mixing of products attributa- 
ble to: 

1. Design. . 

2. Operating procedures, 

3. The mixture between products 





DWIN A. BIRGE, 
eastern division 


started in the oil in- 
dustry with Okla- 
homa Pipe Line Co. 
where he spent 10 
years in all phases of 
operations serving as 
dispatcher, district 
foreman’s clerk, and 
general superintend- 
ent’s clerk. During 
this period he studied 
Petroleum engineering at University of 
Tulsa. 

Birge transferred from Oklahoma Pipe 
Line Co. to Plantation on January 1, 1942, 
as chief dispatcher. He held this position 
until January 1, 1947, when he was pro- 
moted to his present post. 

In his capacity as chief dispatcher with 
Plantation, Birge made extensive studies 
in the field of reduction of commingling 
between batches of refined products during 
their movement through closed-tube pipe- 
line systems. Acknowledgment is given by 
Birge for significant data from Floyd E. 
Warterfield, Jr., former vice president, 
Plantation Pipe Line Co., now president, 
Oklahoma Engineering Co., included in 
this article. 


which normally occurs when two 
miscible petroleum products of dif- 
ferent specifications are pumped 
through the pipe line, one following, 
and in contact with, the other. 

In the following discussion each of 
these factors will be examined and 
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Fig. 1—Pumping sequence for contamination control 
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FIGURE 2 - 
CONTAMINATION CHART 


100 


suggestions will be made for hold- 
ing to a minimum the contamination 
spread attributable to each. 

Design of Pumping Facilities 


In designing.a products pipe lin: 
for minimum contamination between 
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CONTAMINATION IN BARRELS 


LE. FEET 
products, the following fundamental 
principles should be considered: 


1. Select a size of pipe such that 
turbulent flow will be maintained at 
all times. 


2. A single-tube system should be 


EXAMPLE ~ 

GASOLINE ~ GASOLINE CONTAMINATION 
IN 8° PIPELINE AFTER MOVING 4735 
MILES (250000 FT) EQUALS 740 FT. 
OR 45.5 BARRELS. 


planned. Loops in the line are con- 
tamination spreaders. 

3. Design for “closed line” opera- 
tion, with one station pumping di- 
rectly into the suction of the down- 
stream station. No “float” tanks to 
spread contamination. This, of course, 








calls for adequate automatic control 
to protect equipment against excess 
pressures and unfavorable line condi- 
tions. 

4. The lines through pumps, scraper 
traps, hay tanks, etc., should be as 
streamlined as possible. Stubouts, for 
future connections, and dead spots 
should be held to a minimum. 

5. Provide adequate sump facilities 
so any drainage from pump glands, 
or other equipment, will go to the 
sump quickly and can be pumped 

“ back into the stream into the contam- 


ination plug between products. This ~ 


will leave the sump free for the new 
product. 

Considering these principles of de- 
sign in a little more detail: it is well 
established that turbulent flow is nec- 
essary to avoid excessive spread of 
contamination. Experiments, wherein 
the rate of flow (velocity) was al- 
lowed to fall below the critical for 
turbulence (Reynolds number below 
3,000), produced relatively rapid 
spread of contamination. On the other 
hand, diesel fuel against kerosine, 
and kerosine against gasoline, have 
been handled in Plantation’s system, 
through 4, 8, and 10-in. pipe, for long 
periods of time, at velocities as low 
as 0.5 ft. per second (Reynolds num- 
ber 20,000), with no detectable ab- 
normal spread in contamination. This 
certainly indicates that, as long as 
flow remains well within the turbu- 


Fig. 4—(Right). Contamination spread, 12-in. 
and 10-in. lines 


Fig. 5—{Below) Comparison of contamination 
by gravity and flash 
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lent range, velocity has no apparent 
effect upon the spread of contam- 
ination. This disproves the previously 
accepted rule-of-thumb hypothesis 
that flow must not fall below 2% ft. 
per second to avoid excessive spread 
of contamination. 

A discussion of the factors known 
to influence the spread of contami- 
nation and a method for determining 
the approximate extent of such con- 
tamination are given later in this dis- 
cussion. 

Concerning (2), when there are 
loops in products lines, a given pres- 
sure drop across a section containing 
two lines of different diameter, op- 
erating as a parallel system, would 
produce flow of different velocities in 
the two legs. For this reason, the 
junction between two products, al- 
though entering one end of the looped 
system at the same time, would not 
emerge simultaneously from the other 
end. This would cause spread of con- 
tamination. As an example, imagine 
a section of 10-in. line having a 6-in. 
loop, as shown in the sketch below. 


‘A ‘es 
oO MILES 
IOAN. LINE: 
Using the basic formula for flow in 
pipes: s 
L ig 


h = f— . 
D 2 








wherein: 
f = Friction factor 
L = Length of. line 
V = Velocity of stream 
h= Head in feet (loss of head ac- 
count friction) 


*Schoder and Dawson, “Hydraulics.” 
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Fig. 6—Segment of profile, BR—LG 4-in. line, showing location 








g = Acceleration of gravity 
D = Diameter of pipe 


Solving for V: 
V = V 2gh/fL. xX vD 


Assuming any given “h” at points A 
and B: f will not be exactly the same 
in both pipes, but the variation will 
not be sufficient to .affect this illus- 
tration. 
Let: 
L = Length for both sections 
D, = Diameter of 6-in. pipe, in feet 
= 0.5 
Dw = Diameter of 10-in. pipe, in feet 
= 0.83 
V. = Velocity in 6-in. pipe 
Vw = Velocity in 10-in: pipe 
Then: 


Ve 


Va 


V 2gh/fL x VD, 





VQ2gh/fL xX V Dy 


























































Fig. 
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of kerosine-gasoline contamination during 57-hour shutdown 
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and 
V05 
Vs = Vio x 
V 0.83 
0.71 
= Vin: X 
0.91 


= approx. 78 per cent of Vio 


This indicates that the velocity in 
the 6-in. line would be only 78 per 
cent of the velocity in the 10-in. line. 
A junction between housebrand and 
kerosine, entering the system at A, 
simultaneously, would be 2.2 miles 
from B in the 6-in. section, when it 
arrived at.B in the 10-in. leg. The 
6-in. leg would therefore feed gaso- 
line into the kerosine at B until the 
6-in. leg was flushed clear of gaso- 
line. Since the velocity in the 6-in. 
leg is only 0.78 of the velocity in the 
10-in. leg, 2.2/0.78 or 2.8 miles of 

(Continued on page 273) 


7—Plan of Plantation’s typical station 











INSPECTION OF PIPE-LINE WELDING BY 


FHALHOGRAPHIC — weruos 


by Walter W. Offner 


N the construction of the 214-mile 
30-in. line for Southern California 
Gas Co. and Southern Counties Gas 
Co., each of the two spreads is 
equipped with an X-ray truck and 
crew assigned for radiographic in- 
spection of welding. However, on 
other projects where spreads are 
small and not far apart, a single 
truck and crew is able to handle 
inspection for two or three spreads. 
So effective have been results that 
customary welding inspection has 
been completely eliminated on proj- 
ects where radiographic inspection is 
used. 

The radiographic technique utiliz- 
ing gamma rays is being utilized in 
conjunction with the welding opera- 
tions of H. C. Price Co., contractor 
on the California line. As a result of 
the development of portable equip- 
ment, it is possible to examine nega- 
tives on the right-of-way within an 
hour after a welded joint has cooled. 

The Southern California project 
is the second major undertaking with 
a gamma-ray inspection. The first 
inspection of this kind was done on 
Standard Oil Co. of California’s 18-in. 
line from Kettleman contracted by 
the Bechtel interests. 

Usually, at least one weld per 
welder is inspected every day on the 
Southern California line; this amounts 
to approximately a 10 to 15 per cent 
inspection of all field welds. The weld 
to be radiographed is usually selected 
by the inspector who keeps records 
of the welders. This record gives a 


consecutive radiographic number and 
location of the weld radiographed. 
This consecutive number appears on 
the film and any defect can thus be 
located readily. This provides a per- 
manent record of welds which is 
valuable tor future use after the line 
has been completed. The records 
show which welder has difficulty 
with welding in the field. Thus, it is 
possible to correct and improve the 
technique of the individual welder. 


Since all welders on the Southern 
California 30-in. line were required 
to make test samples which were 
thoroughly inspected both physically 
and radiographically, only competent 
welders were able to qualify. Incom- 
petent welders were eliminated at the 
start. 


Earliest Use 


The use of radium for inspection 
purposes dates back to about 1925. 
Radiation energy is released in the 
form of waves -resulting from the 
rearrangement of electrons in the un- 
stable atoms of radioactive elements. 
The wave length of these energy 
waves has been determined to range 
between 0.005 and 1.4 angstroms. 
Atomic decay, in addition to creating 
gamma rays, is accompanied by the 
release of heat. Such heat, when set 
free by an atomic bomb, is the cause 
of its great destructiveness. The re- 
sulting radioactivity from an explo- 
sion of an atomic bomb is not yet 
fully understood by atomic scientists. 

Gamma rays with their extremely 


ALTER W. OFF- 


tor, X-Ray Engineer- 
ing Co., was born 
February 15, 1906, at 
Munich, Germany. 
He graduated from 
Technical University 
of Augsburg, Ger- 
many, as electrical 
engineer in 1927, and 
did postgraduate 
work in 1930-31 at 
Chicago Univer sity 
and in 1939-40 at the University of Wash- 
ington. He was in the tube and test de- 
partment of General Electric X-Ray Corp., 
Chicago, 1930-37. 

From 1938, when he founded Indusirial 
X-Ray Laboratories, Seattle, until 1946 
when he formed X-Ray Engineering Co., 
Offmer was president, Industrial X-Ray 
Laboratories, Inc. (1940); vice president, 
Standard X-Ray Sales Co. (1941); and part- 
ner in Industrial X-Ray Engineers (1943). 

In the past 7 years he has radiographed 
welding of penstocks of Grand Coulee and 
Shasta Dams; also wartime welding in ship- 
building and army tank armor fabrication. 
Last year he radiographed welding of an 
18-in. crude-oll pipe line. This year he 
radiographed welding on the Southern Cali- 
fornia 214-mile 30-in. natural-gas line. 


short wave lengths, penetrate mate- 
rials and are not reflected like the 
longer rays including light rays. 
When these waves encounter a spot 
in the material where the density has 
been changed, such as a gas pocket 
or a slag inclusion in a _ weld, it 
happens that more waves pass 
through such areas of lesser density; 
consequently, these defects are re- 
corded on the radiographic film as 


Left: Hole being drilled for inserting radium capsule. Right: Film belt and radium being placed in position 





spots darker than the remainder of 
the weld which is photographed. 

The weld-inspection method by the 
radiographic procedure is actually 
comparatively simple, consisting of 
placing the source of radiation such 
as X-rays or gamma rays inside or, 
in some cases, outside of the welded 
seam with the radiographic film on 
the opposite side. Exposure time de- 
pends on the source of radiation, the 
thickness of the pipe walls, and the 
diameter of the pipe. 

Refrigerator tanks designed and 
built by X-Ray Engineering Co. of 
San Francisco are used for processing 
the exposed film. Such tanks in- 
stalled:in an insulated truck enable 
the radiographer to process the film 
near the right-of-way. On comple- 
tion of developing, the negatives may 
be immediately analyzed. Rapid 
processing and analysis are important 
for the effectiveness of this inspec- 
tion because it makes possible the 
immediate correction of faulty tech- 
nique without the expense of cutting 
out welds. 

According to customary procedure, 
joints cut out for the inspection of 
welding have been paid for by the 
owner if the weld has been found to 
be sound. If the weld has been below 
Standard, the contractor has had to 
pay. 

The radiographic method makes it 
Possible to eliminate expense to the 
Pipe-line owner for cut outs. Defec- 
tively welded joints will be the only 
Ones cut out. To cut and replace a 
joint is rather expensive, especially 
on large lines. There are no means, 
except radiography, to. determine 
whether the two welded seams which 
Teplace the defective one are better 
or worse than the weld eliminated. 
Radiography gives the pipe line 
Owner 10 times more inspection at 
the cost of one welded seam cut out 
and rewelded than he would obtain 
from other methods of inspection. 
The contractor benefits to an impor- 
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tant extent by this method. 

On some projects, one welded joint 
per welder has been cut out each 
week for testing and inspection’ pur- 
poses at the cost of the contractor 
or the owner, as the case happened to 
be. If these joints had been radio- 
graphed, it is unlikely that more than 
one or two would have been cut. 

The welding engineer has an oppor- 
tunity to correct faulty welding tech- 
nique which sometimes is discovered 
even in the work of good welders. 
Skilled welders have pride in im- 
proving their technique through 
sound criticism. Usually, a practical 
demonstration shows the welder that 
the film data provides significant 
information regarding the quality of 
his work. 


Standards Jointly Established 


The owner of the pipe line, the con- 
struction contractor, and the X-ray 
service organization jointly establish 
standards and specifications which 
include such details as the types and 
sizes of welding rods and the types 
of welding equipment, the method of 
preparing the pipe welds, and the 


Extreme left: Radium capsule 
holding equipment on film belt 
while exposure is made 


Left: Radiograph laboratory 
truck passing under 30-in. nat- 
ural-gas pipe line laid across 
Chino Hills in Southern Cali- 
fornia 


Below: Processed radiograph 
negatives being dried on the 
side of laboratory truck near 
pipe-line right-of-way in Cali- 
fornia 


radiographic technique to be applied. 
Radiographic standards must be based 
on physical tests made with weld 
samples containing the defects re- 
vealed on the radiographic film. De- 
fects whieh may effect the joint 
efficiency are: burned-through areas, 
lack of penetration, undercuts (inside 
and outside) slag and gas intrusions, 
and pipe misalignment. 

Since the incompetent handling of 
radium stored in heavy lead boxes 
is very dangerous, only thoroughly 
reliable men can be used by an X-ray 
service organization. In addition to 
the qualifications mentioned, the 
radiographer must be well advised in 
weld engineering and weld inspection 
in order to aid the welding engineers, 
the inspectors, and the welders them- 
selves. Equipment of the X-Ray En- 
gineering Co. for radiographic in- 
spection of the Southern California 
30-in. line was designed to withstand 
extreme weather conditions found in 
desert and mountainous country. 

Radiography does not impede con- 
struction. It is a new instrument for 
insuring soundness of an economi- 
cally constructed pipe line. 
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Delaware River Crossing Laid 


In Three-Line Sections 


by Charles W. Shaeffer 


s hepe Socony-Vacuum Oil Co., Inc., 

pipe line from Paulsboro, N. J., 
to Midland, Pa., was started in 1941 
when the company laid three lines 
across the Delaware River from its 
refinery to a point on the Pennsyl- 
vania shore just south of the old Hog 
Island shipyard, a distance of ap- 
proximately 6,000 ft. 

The channel is 1,000 ft. wide and is 
dredged to a depth of 40 ft. Govern- 
ment engineers specified that for the 
first 1,000 ft. the pipe trench should 
be deep enough to maintain a mini- 
mum depth from mean low water to 
the top of the pipe of 56 ft., a depth 
of 43 ft. for the next 800 ft., and.a 
depth of 16 ft. for the next 2,000 ft. 
In all, 200,000 cu. yd. of material was 
dredged, scowed away, and dumped. 
Government engineers also specified 
that due to the heavy weekday 
traffic on the river, the lines would 
have to be laid across the channel 
on a Sunday and within a 4-hour 


period. All planning had to be done 
to meet these requirements. 

The three pipes were welded up in 
500-ft. sections. parallel to the New 
Jersey shore on’ company property. 
They were arranged with the 12-in. 
pipe in the center, the 10-in. down- 
stream on 24-in. centers, and the 8- 
in. upstream on 36-in. centers. They 
were held apart with spreaders of 
10-in. channel iron placed each 100 
ft. along the lines and bolted to the 
pipes with 1l-in. U-bolts. Cast-iron 
river clamps were placed on the lines 
et 20-ft. intervals across the navi- 
gable channel and at 40-ft. intervals 
cutside the channel. 

When the first 500 ft. was ready, it 
was loaded on a 500-ft. train of five 
river barges by cranes, tractors, and 
winch lines and arranged along the 
sides of the deck, leaving space down 
the center for laying operations. 
Three tracks of 80-lb. railroad rails 
were laid down the center deck. The 


Charles WwW, 
Shaeffer has di- 
rected the build. 
ing of nearly 700 
miles of products 
lines for Socony- 
Vacuum Oil Co,, 
Inc., interests, 
while serving as 
manager of the 
Socony-Vacuum 

Providence, refinery. 

He operated New England's first 
products line constructed from Proyv- 
idence to Springfield and Worcester 
in 1931. Pipe-line construction super- 
vised by Shaeffer includes the Spring- 
field-Hartford spur, Buffalo-Syracuse 
line, the Seneca Falls-Ithaca-Elmira- 
Binghamton line, and the Delaware 
River-Midland, Pa., line. 

Shaeffer was retired this year after 
service in-Standard Oil Co. of New 
York and Socony-Vacuum operations. 
Before going to the Providence plant, 
he was in charge of Standard Oil Co. 
of New York's Long Island refinery. 


rails were spaced so that each pair 
would support one pipe line under 
the flanges of the cast-iron river 
clamps, thus protecting the coating 
as the lines slid along the rails. 

The first 500-ft. section was pushed 
off the stern of the barge train out 
of the channel and along the New 
Jersey shore and suspended in the 
water by being swung under pairs 


Left: Ditching for 350-mile Paulsboro, N. ].-Midland, Pa., products line. Right: Cleaning machine operating on pipe to be laid at road crossing 
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left: Tack welding a joint which has been added to the line by pipe gang using the stovepipe methods. Right: Lowering in products 


of cylindrical pontoons which were 
spaced each 100 ft. 

The second 500-ft. section was 
plaeed on the rails and the ends 
joined to the first section. The sec- 


ond section was then pushed over- 
board and suspended on pontoons. 
The operation was repeated for the 
third section but that one remained 
on the barges ready to be pushed 
overboard. 

Sunday, December 14, 1941, every- 


thing was in readiness. The barge 
train and the pontoons were swung 
into position over the trench and the 
shore end anchored in place on the 
New Jersey shore. The 1,000 ft. of 
pipe, which was swung under the 
pontoons, was lowered into the 
trench with ropes. The barges were 
then pushed from under the third 
section of pipe. The other sections 
were handled the same way until a 
point in the center of the stream was 
reached. From there on, there was 
not sufficient water to float the 
equipment so each pipe was pulled 
separately from the barges by equip- 
ment set up on the Pennsylvania 
shore. 

What made this job more difficult 
was the swift current, high winds,_ 
fog, ice, and ice floes. If the work 
could have been carried on during 
the summer, most of these troubles 
would not have been encountered. 

Immediately following the laying 
of the line, one of them (the 8-in.) 
was used. A 6-in. line was connected 
to it and extended to the Gibson 
Point bulk station. 

In 1945, it was decided to use the 
l2-in. for the Midland line. This line 
had to be planned so that in the 
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line near the Pittsburgh area 


future it would be possible to lay a 
northern spur and also one to the 
south. 

With this thought in view, the first 
24 miles is 12-in. pipe, followed by 
42% miles of 10-in.; the remainder 
of 242 miles is 8 in. There are 4-in. 
spur lines laid to Lancaster, Harris- 
burg, Altoona, McKees Rocks—a 
total of 17 miles. The terminals at 
Malvern, Mount Union, Cramer, 
and Irwin are located on the main 
line. 

All of the 12-in., 10-in., 4-in. and a 
large percentage of the 8-in.. are 
coated and wrapped. River crossings 
are laid with extra-weight pipe and 
are specially wrapped. Electrolytic 
connections have been installed along 
the entire length of the line. 

Telephone service is leased from 
the American Telephone & Tele- 
graph. 

The pump at Paulsboro is recipro- 
cating and is driven by a diesel 
engine equipped for dual feed (gas 
or oil) and it is also equipped with 
a supercharger. 


One-Booster Station 


There is one booster station at 
McCrea, about 130 miles from Pauls- 
boro. This also has a reciprocating 
pump driven by a diesel engine 
equipped with a supercharger. 

The circulating water from the 
jackets of the engines at Paulsboro 
and McCrea is cooled by the products 
flowing through the pipe line. The 
tubular exchangers generally used 
for this purpose were replaced by a 
jacket placed around the outside of 
the line. This construction has been 
in use on another line and has been 


satisfactory. It has a low first cost 
and is practically free from trouble. 

The line handles all grades of gaso- 
line, kerosine, and household fuel oil. 

Before the products enter the line, 
they are passed through dehydrators. 
Experience on other lines of the com- 
pany has proved that the use of this 
system eliminates the need for pass- 
ing scrapers through the line. Careful 
operating, coupled with the use of 
sight glasses and gravity apparatus, 
has given very satisfactory batching. 

The Pennsylvania terrain presents 
about all the problems that can be 
encountered in pipe-line construc- 
tion. It has congested areas, wood- 
lands, swamps, ledge rocks, boulders, 
mountains, rivers, coal mines, and 
gas, water, and oil lines. 

The Susquehanna River crossing 
was a difficult one. To provide a 
trench for the pipe, it was necessary 
to drill and blast for the entire 
width of 3,000 ft. Twice after the 
work started, floods occurred which 
washed away anchor posts and the 
cable attached to them, equipment 
had to be moved to high ground and 
work suspended until the waters had 
receded to normal level. 

Finally, the drilling was completed 
and everything in readiness for 
blasting. The pictures taken of the 
blasting will give some idea of how 
spectacular it was. 

The Blue, Tuscarora, Jack, and 
Tussey mountains, with their eleva- 
tions going up to 2,500 ft., all had to 
be surmounted with all the construc- 
tion difficulties of mountain work. 

However, the entire line was com- 
pleted and in service December 31, 
1946. 
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Review of 1947 Construction: 


Forecast for Coming Years 


by Paul Reed 


eo plans of recent weeks 
emphasize more definitely the 
trends already indicated by develop- 
ments earlier this year. The majority 
of the new projects totaling 2,325 
miles, announced since the last part 
of July will be carried out for the 
purpose of amplifying programs for 
which previous preparations had been 
made. These new projects, when 
added to the 21,600-mile total of 
projects announced in the first half 
of 1947, give a total of 23,925 miles 


of major projects including 7,604 
miles of crude-oil lines, 5,327 miles 
of products lines, and 10,944 miles of 
natural-gas lines in the United States. 
By adding the 5,200 miles planned for 
major foreign projects, the grand 
total for important projects for the 
1947-51 period is 28,640 miles. 

Later announcements of new proj- 
ects indicate that the industry is now 
thinking in terms of programs spread- 
ing over the entire 1947-51 period. 
Previously pipe-line plans have not 



































—Bryan, Tex. 


Houston—Bryan—Dallas and Fort Worth, Tex. 
Akron—Youngstown—Cleveland, Ohio 


Corpus Christi—Luling—San Antonio—Austin 
. Borger, Tex.—La Junta, Colo. 


Cushing, Okla.—Wood River; I1l—Salem, IIl. 


Corsicana, Tex.—Patoka, III. 
. Drumright, Okla.—Whiting, Ind. 


Jal, N. M.—Midland, Tex.—Cushing, Okla. 
. Beaumont—Hearne, Tex. 


Hearne—Dallas and Fort Worth, Tex. 


La Junta—Denver, Colo. 
. Casper—Cheyenne—Denver, Colo. 


1947 MAJOR CRUDE AND PRODUCTS LINES: 
COMPLETED—CONSTRUCTING—AUTHORIZED 


Company 
Basin Pipe Line System (Texas, 
Shell, Sinclair, Empire) . 


Shell and Texas ............ 
Stanolind Pipe Line Co. 


Magnolia Pipe Line Co. 
5—Products Magnolia Pipe Line Co. 


Type 


1—Crude 
7—Products Sinclair Refining Co. 


6—Products Texas Pipe Line Co. 
8—Products Sinclair Refining Co. 
9$—Products Sinclair Refining Co. . 
10—Products Phillips Petroleum Co. 


2—Crude 
3—Crude 
4—Crude 


11—Products Phillips Petroleum Co. 
12—Products Wyco Pipe Line Co. 


Key 


13—Products Socony-Vacuum Oil Co., Inc. 


Port Arthur, Tex. 


Portland—Montreal 


New Haven—Hartford 
Paulsboro, N. J.—Midland, Pa. 


. Whiting, Ind.—Moorehead, Minn. 
Casper, Wyo.—Freeman, Mo. 

. Casper—Warnsutter, Wyo. 
Allen—Duncan, Okla. 


Midland—Lufkin, Tex. 


Pj 


. West Columbia—So. Houston—Port Neches—- 
. Allen—Drumright—Bristow—West Tulsa 


. So. Portland—Augusta—Bangor, Me. 
. Slaughter, Tex.—Drumright, Okla. 


. Caprock, N. M.—Slaughter, Tex. 


. Wasson—Wheeler, Tex. 


Co. 


Co, 
26—Products Sunray Oil Corp. and Wilcox 


ine 
i 

Line Co 
ine 


Stanolind Pipe L: 
Stanolind P 


pe L 
pe L 


Stanolind Pipe L 
ipe 


1 
1 


ind P 


Stanolind Pipe Line Co. 
Gulf Refining Co. 


Portland Pipe Line Co. 
19—Producits Socony-Vacuum Oil Co., Inc. 


Texas Pipe Line Co. 
16—Products Connecticut Pipe Line Corp. ay 


Stanolind P 


20—Products Standard Oil Co. of Ind. _. 


27—Producits Sunray Oil Corp. Ase 


23 Crude 
24—Crude 


14—-Crude 
15—Crude 
17—Crude 
18—Crude 
21—Crude 
22—-Crude 
25—Crude 
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been generally known more than a 
year or two in advance. Most lines 
planned for 1951 would be commenced 


within a few months if pipe and . 


facilities were immediately available. 

Prominent among recently an- 
nounced projects are two large under- 
takings: One is a 500-mile crude-oil 
line from the Southwest to meet huge 
demands in the Illinois area; the 
other is a 908-mile program to aug- 
ment future gas deliveries westward 
to California. 

Other theaters of pipe-line activity 
important in 1947-48 are indicated by 
extensive products pipe-line building 
in Texas, and preparations for build- 
ing facilities for transmitting Hugo- 
ton and Gulf Coast gas northeast- 
ward. 


Joint Project Planned 


Plans for the Shell-Texas system 
from Cushing, Okla., to Wood River 
and Salem, Ill. to solve a problem 
which was presented a year ago when 
the Basin Pipe Line System was or- 
ganized. Basin is a joint ownership 
undertaking of Texas Pipe Line Co., 
Shell Pipe Line Corp., Sinclair Refin- 
ing Co., and Empire Pipeline Co. for 
building a 517-mile, 20, 22; and 24-in. 
crude-oil line from Jal, N. M., to 
Cushing, Okla. The Shell-Texas proj- 
ect extending northeastward from 
Cushing consists of a 439-mile, 20-in. 
line to be built by Shell Pipe Line 
Corp. to Wood River, and a 61-mile, 
16-in. extension from Wood River to 
Salem, to be built by Texas Pipe 
Line Co. Capacity of the Shell-Texas 
system has been announced as 150,000 
bbl. daily. 

Basin is now building tanks and 
other facilities in West Texas. Con- 
tracts are expected to be let by Basin 
for pipe laying in October. As the 
work progresses there will probably 
be a period in which pipe laying will 
be going on simultaneously for both 
the Basin System and the Cushing- 
Wood River-Salem extension. The 
latter is likely to be finished about 
3 months after Basin is completed. 

Engineering studies are now being 
carried on by Texas-Empire Pipe 
Line Co. to investigate possibilities 
for building facilities for forwarding 
crude oil from the Salem area to the 
Chicago refining area. 

While Magnolia Pipe Line Co.’s 
647-mile 20-in. Corsicana, Tex.-Pa- 
toka, Ill., line now under construction 
will start with initial capacity of 
102,000 bbl., it may be later increased 
by ‘successive steps to 127,000 bbl., 
152,000 bbl., and later to 200,000 bbl. 
daily or more. 

The 260 miles of 20 and 22-in. loop- 
ing for Stanolind Pipe Line Co. now 
under construction in the La Plata, 
Mo.,-Manhattan, Il., section will link 
the’ previous looping begun in 1946. 
Thus Stanolind integrates a continu- 
ous new 632-mile line from Drum- 
right, Okla., to Whiting, Ind., consist- 
ing of 20-in. and 22-in. pipe from 

(See tables on next page) 
(Continued on page 293) 











TABLE 1— MAJOR DOMESTIC CRUDE-OIL PROJECTS 
1947-1951 (announced) 


Company— 
Standish Pipe Line Co. 
Magnolia Pipe Line Co. 
Stanolind Pipe Line Co. . 
Stanolind Pipe Line Co. 
Stanolind Pipe Line Co. 
Stanolind Pipe Line Co; 


Stanolind Pipe Line Co. 

Stanolind Pipe Line Co. 

Stanolind Pipe Line Co. 

Stanolind Pipe Line Co. 

Stanolind Pipe Line Co. ....... 

Interstate Oil Pipe Line Co. . 

Phoenix Pipe Line Co. 

Midway Pipe Line Co. 

Texas Pipe Line Co. .. 

Texas Pipe Line Co. ... 

Texas Pipe Line Co., Shell Pipe Line Corp., 
Empire Pipe Line Co., Sinclair Refining Co. 

Shell and other companies 

Gulf Refining Co. 

Portland Pipe Line Co. 

Shell-Texas 

Sinclair Refining Co. 


Miles 
289 
650 
197 
130 
178 
260 


g8gees e288 


Inch 
12 
20 

12-16 

8 


20 
20-22 


12 

8 

16 

16 

8 

12 

8 

16 

22 

20-22-24 

20 
8-10 

20 
20-16 

18 


Status 
Planned 
Under way 
Planned 
Planned 
Completed 
Under way 


Planned 
Planned 
Planned 
Planned 
Under way 
Under way 
Planned 
Planned 
Planned 
Planned 


Planned 
Planned 
Under way 
Planned 
Planned 
Completed 


Location 

Goldsmith, Borger, Tex. 

Corsicana, Tex.-Patoka, Ill. 

Loops Casper, Wyo.-Freeman, Mo. 

Wamsutter to Casper, Wyo. 

Drumright, Okla.-Freeman, Mo. 

La Plata, Mo.-Manhattan, IIll., as part of 632. 
mile 20-in. Drumright, Okla.-Whiting, Ind, 
looping program*to be completed in 1947, 

Lysite-Casper, Wyo. looping 

Post pool—Petersburg, Tex. 

Wheeler-Wasson, Tex. extension 

Slaughter, Tex.-Drumright, Okla. looping 

Caprock, .N. M.-Slaughter, Tex. 

Oklahoma City-Maysville, Okla. 

Permian basin-Phoenix 

Permian basin-Oklahoma to Kansas 

West Columbia, Tex.-Houston 

Houston-Port Neches and Port Arthur 


Jal, N. M.-Cushing, Okla. 

Midland, Tex.-Wilmington, Calif. 
Midland-Lufkin, Tex., loops 

Portland, Me.-Montreal 

Cushing, Okla.-Wood River, Ill.-Salem, III. 
Humboldt-Little Blue, Kans., looping 


TABLE 2—LARGE DOMESTIC PRODUCTS-LINE PROJECTS 
1947-1951 (announced) 
Inch 

6 


Company— 

Shell Pipe Line Corp. 

Standard Oil Co. (Indiana) 

Phillips Petroleum Co. and Shamrock Oil & 
Gas Co. 

Wyco Pipe Line Co. (Standard of Ind., Texas 
Co. and Socony-Vacuum Oil Co., Inc.) 

Magnolia Pipe Line Co. . 

Texas Pipe Line Co. 

Sinclair Refining Co. 

Sinclair Refining Co. 

Sinclair Refining Co. ... 


Sinclair Refining Co. . 


Connecticut Pipe Line Corp. .. 
Socony-Vacuum Oil Co., Inc. . ; 
Sunray Oil Corp.-Wilcox Oil Co. 
Socony-Vacuum Oil Co., Inc. . 
Great Lakes Pipe Line Co. 


Miles 


8-10 
6 


8 
12 
10 

6 

6 
10 


8 


8 
4-6 
8 
8-10-12 
8 


Status 
Completed 
Completed 


Under way 


Under way 
Under way 
Planned 
Under way 
Completed 
Planned 


Planned 


Planne? 
Planned 
Completed 
Completed 
Completed 


Location 
Sheridan-Deer Park, Tex. 
Joliet, Ill.-Moorhead, Minn., and Fargo, N. D. 


Borger, Tex.-Denver 


Casper, Cheyenne, Wyo., Denver 

Beaumont-Hearne, Tex. 

Hearne-Dallas and Fort Worth area 

Corpus Christi, San Antonio, Austin, Bryan, Tex. 

Clinton, Cleveland, Steubenville, Ohio 

Houston, Fort Worth, Dallas, Coffeyville, Kan- 
sas City 

Kansas City-St. Louis (part of 3,000-mile, Hous- 
ton, Chicago, Marcus Hook Project) 

New Haven-Hartford 

Portland-Bangor, Me. 

Allen-Bristow-Tulsa 

Paulsboro, N. J.-Midland, Pa. 

Ponca City-Barnsdall, Okla. 


TABLE 3— PRINCIPAL DOMESTIC NATURAL-GAS PROJECTS 
1947-1951 (announced) 


Company— 
Panhandle Eastern Pipe Line Co. 


Michigan-Wisconsin Pipe Line Co. 

Colorado-Wyoming Gas Co. . 

United Natural Gas Co. (Pa.) . 

Tennessee Gas Transmission Co. 

El Paso Natural Gas Co. 

El] Paso Natural Gas /Co. ... 

New York State Natural Gas Co. 

Mid-Continent Gas Trans. Co. 

Mid-Continent Gas Trans. Co. 

Natural Gas Pipe Line Co. of America and 
Texoma Natural Gas Co. : 

Colorado Interstate Gas Co. 

Ohio Fuel Gas Co. 

Mississippi River Fuel Corp. 

Hope Natural Gas Co. 

Southern Natural Gas Co. . 

El Paso Natural Gas Co. 

El Paso Natural Gas Co. . 

Southern Calif. Gas Co. and Southern Counties 
Ges- Ge. oss. 

East Ohio Gas Co. 

East Ohio Gas Co. . 

Tennessee Gas & Trans. Co. 

Tennessee Gas Trans. Co. 

Memphis Natural Gas Co. 

Atlantic Seaboard and Virginia ‘Gas & Trans.. 

Manufacturers Light & Heat Co. and Home Gas 

United Gas Fuel Co. 

Northern Natural Gas Co. 

Northern Natural Gas Co. .... 

Northern Natural Gas Co. ... 

Trunkline Gas Supply Co. 

United Gas Pipe Line Co. . 

United Gas Pipe Line Co. 

Atlantic Gulf Gas Co. 

United Gas Fuel Co. 

East Ohio Gas Co. 

Panhandle Eastern Pipe Line Co. 

Cities Service Gas Co. 

Cities Service Gas Co. 

Peoples Natural Gas Co. 


186 


Miles 
660 


1,069 
101 
71 

83 
438 
470 
155 
400 
438 


268 
260 


230 

75 
138 
740 


Inch 
18-26 


22-26 
8-16 


6 


20 
10-12-16-20 
10-12-22 
12-20 
20-22 
26 
24 


30 


Status 
Programs 

under way 
Planned 
Planned 
Planned 
Planned 
Planned 
Planned 
Planned 
Planned 
Planned 


Under way 
Completed 
Under way 
Under way 


Planned 
Under way 
Planned 


Under way 
Under way 
Planned 
Under way 
Completed 
Planned 
Planned 
Under way 
Planned 
Planned 
Planned 
Planned 
Planned 
Planned 
Planned 
Planned 
Under way 
Under way 
Planned 
Planned 
Under way 


Location 
Loops 


Hansford, Tex.-Big Rapids, Mich. 
Cheyenne, Wyo.-Denver 

Beaver and Green Counties, Pa. 
Carthage-Natchitoches 

Permian Basin-Blythe, Calif. 
San Juan Basin-Needles, Calif. 
Pennsylvania 

Liberal, Kans.-Kansas City 
Kansas City-St. Paul 


Kansas and Nebygaska loops 
Lakin, Kans.-Denver 

Ohio 

Loops Perryville, La.-St. Louis 
Loops 

Chattanooga-Lexington, Miss. 
Eunice, N. M.-Blythe, Calif. 
Eunice, N. M.-Dumas, Tex. 


Blythe, Calif.-Los Angeles 

Jackson-Brook Park, Ohio 

Monroe-Starky Counties, Ohio 

Loops 

Agua Dulce-San Salvador, Tex 

East Texas-Pittsburgh, Pa. 

Cobb, W. Va.-Rockville, Ind. 

Coatesville, Pa.-Port Jervis, N. Y. 

Ceredo, W. Va.-Crawford, Ohio 

Loops ; 
Palmyra, Neb.-Garden City, Kans., looping 
Palmyra, Neb.-Farmington, Minn., loopi's 
Wharton County, Tex.-Keokuk, Iowa 
Baxterville, Miss.-Mobile, Ala. 
Carthage-Longview, Tex. 

Alabama, Florida, Georgia, South Caro!ina 
West Virginia 

Barberton, Ohio 

Loop 

Hugoton-Kansas City 

Guthrie-Drumright, Okla. 

Pennsylvania 
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Fig. 1—Metering area at Carthage gasoline plant 

of United Gas Pipe Line Co., western terminus 

of the company’s 24-in. transmission line be- 
tween Carthage, Tex., and Sterlington, La. 


632- 
Ind,, 


Kan- 


Tous- 





by W. M. Moore 


NITED GAS PIPE LINE CO.’s 

Carthage gasoline plant, located 
at the western terminus of the com- 
pany’s 24-in. transmission line be- 
tween Carthage, Tex., and Sterling- 
ton, La., is an example of modern 
plant design and control equipment 
essential for dependable natural-gas 
transmission. 


Gas to and from the Carthage plant, 
all gas delivered to the Carthage- 
Sterlington 24-in. main line, and gas 
spilled over to the Houston line is 
measured in a central metering area 
as shown in Fig. 1. Wet gas from the 
principal field-gathering systems is 
fed to the Carthage plant. Returning 
dry gas from the plant is manifolded 
with dry gas from two other sources 
to provide delivery to the Carthage- 
Sterlington main line (at about 1,000 
psi. pressure). Houston-line require- 
ments at 300 psi. delivery pressure, 
are spilled over from the plant dis- 
charge at deliveries remotely con- 
trolled from the dispatcher’s office. 


The pressures and quantities of gas 

. on all these separate lines must be in- 

oping tegrated with the operations of the 

5 gas-processing plant, the field-gath- 

ering system, and the dispatching of 
pipe-line deliveries. 

na Since variations in conditions on 

any one line have definite effects 


Fig. 2—Pressure, flow, and 
temperature transmitters 


AL 





Fig. 3—Interior of flow controller 


on all the other factors involved, the 
dispatcher must have constant access 
to flow and pressure readings at al! 
times, and he must have at hand the 
following data: 

1. Field and well deliveries. 

2. Pipe-line deliveries. 

3. Input from other gasoline plant. 

4. Temperature of field gas. 

5. Flow balancing of field lines. 

The last two items are especially 
vital to winter operations because of 
the ever-present possibility of hydrate 
formation in the high-pressure field 
lines. The main gathering line around 
the gas field is looped so that both 
ends deliver gas to the plant. Obser- 
vation of deliveries from both legs 
of the loop, with foreknowledge of 
well inputs, gives the dispatcher and 
field foreman a good picture of the 
condition of the field lines flow at al! 
times. 


THE AUTHOR 


William Matthews Moore, now a 
engineer in the research department 
of United Gas Pipe Line Co.,, in- 
stalled the telemetering equipment 
at Carthage gasoline plant and main- 
tained it until May 1947 when he was 
transferred to his present position. 

Moore was born and attended pub- 
lic schools at Edna, Tex., and spent 
2 years in engineering at St. Mary‘s 
College at San Antonio. He has been 
in the employ of United Gas since 
1930, building up an enviable record 
in gas-measuring equipment. 


Measuring points are well cen- 
tralized, but the dispatcher’s office 
was not located adjacent to them. 
For reasons of accessibility and con- 
venience, the office was located in 


the main-plant office building, ap- 
proximately 1,000 ft. from the :.1e- 
tering area. This distance preclu:ed 
the advisability. of running mcter 
lines to the office, nor would it be 
desirable to have lines bearing 1,00 
lb. pressure entering the plant off:ce. 


The obvious answer to the prob!em 
outlined above was one of remote 
control and metering or telemetering. 
This involves a device to convert me- 
chanical readings to an electrical 
transmitter whose representatives 
can be picked up over direct wires 
or wireless by a receiver at some 
distance away. The receiver indica- 
tions must then be reconverted to 
mechanical recordings or indications. 


The system used at Carthage con- 
sists of five pressure transmitters, 
six flow transmitters, one tempera- 
ture transmitter, and one flow con- 





Fig. 5—View cf transmitter and flow controller 


Fig. 4—Meter valve, controlled from dispatcher's office 
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troller, operated by a remote switch 
from the dispatcher’s office. Five of 
the receivers are equipped with two- 
pen recorders, so that corresponding 
diiferentials and static pressures can 
be read off the same chart. One re- 
ceiver is set up to read differentials 
or flow only and one receiver to read 
temperatures only. 

The transmitters are placed in the 
meter houses at locations from which 
telemetering is desired. All measured 
readings are taken from meter lines 
that also operate ordinary flow me- 
ters. The only recording transmitter 
is the one used to transmit tempera- 
ture. This type was chosen since two 
charts were available with but one 
thermometer well and tube system 
required. ; 

Signal circuits from the transmit- 
ters to the receivers are two-wire 
ac. circuits, inclosed in a 26-pair 
lead - and - steel - sheathed submarine 
cable. One pair of wires is ground 
to reduce the induced currents of the 
other wires carrying alternating cur- 
rent. This cable is encased in con- 
crete and buried approximately 2 ft. 
in the ground. One signal circuit is 
a superimposed a.c.-d.c. system with 
appropriate filters to carry two sig- 
nals on one pair of wires. The a.c.- 
d.c. system may have been employed 
for the other circuits as well, there- 
by reducing the total number of cir- 
cuits. The system also includes the 
circuit for the flow controller (see 
Figs. 3 and 4) operating by a toggle 
switch in the dispatcher’s office. This 
enables the dispatcher to control the 
flow to the Houston line. 


The ‘telemeter principle that is em- 
ployed “is based on the transmission 
and reception of an intermitted elec- 
tric current. There is no measurement 
of electrical values. The only variable 
transmitted by the system is the ac- 
curately timed “off” and “on” period 


Fig. 6—Interior view of two-pen receiver 


of the current. Briefly, the transmit- 
ter makes and breaks an electrical 
circuit on a definite time cycle, and 
the proportion of the off and on time 
is determined by the measured value 
cf the pressure, flow or temperature 
being transmitted. The receiver, op- 
erating on the same time cycle as 
the transmitter, translates the off 
and on phases of the current to a pen 
position on a chart shown in Fig. 6. 
The telemetering system produces 
charts that check well within 1.0 per 
cent of the measured gas volumes as 
obtained from the orifice-meter charts. 


Fig. 7—Receivers in dispatcher’s office 
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No highly erroneous readings are pos- 
sible from this telemetering system, 
Since circuit difficulties cause the re- 
cording pens on the receivers to go 
completely off chart. This condition 
produces such an extreme reading 
that it is evident to the dispatcher 
that the reading is in error. The dis- 
patcher then will request servicing 
of the instrument. The system oper- 
ates with very little maintenance. The 
principal item of servicing is clean- 
ing and lubricating. Small adjust- 
ments are necessary from time to 
time; but, if intelligent lubrication 
practices are followed, the wear of 
moving parts is small. Periodic in- 
spections are made and all bearings 
and gears are given a thorough clean- 
ing with carbon tetrachloride. 

The transmitters are calibrated in 
the usual manner of testing any 
measurement instrument. They are 
provided with an indicating scale that 
permits observation of the measured 
value being transmitted. This scale 
also is used in calibrating with stand- 
ard test devices. A telephone circuit 
is provided so that the receivers can 
be calibrated in conjunction with the 
transmitters. 

The use of these telemeters at 
Carthage has convinced the operat- 
ing personnel of their accuracy and 
dependability. The results obtained, 
aided by the two-way radio system 
also employed to report operations to 
the dispatcher have contributed much 
to the efficient and safe operation 
of the Carthage gas field and gaso- 
line plant. 


Oil Companies Sued 
By Oyster-Bed Owners 


Owners of oyster beds in four par- 
ishes in- the New Orleans area have 
filed 19 more suits in federal court 
asking $5,086,194 from several oil 
companies for alleged damages from 
seismograph explosions. 

This brings the total to 65 suits 
asking $30,000,000 in damages filed 
by oyster-bed owners. 

Defendants in the recent suits were 
The Texas Co., Freeport Sulphur Co., 
Humble Oil & Refining Co., Danciger 
Oil & Refining Co., Gulf Refining 
Co., Lafitte Co., and California Oil Co. 


Husky Oil Reorganized 
As Husky Rangely Oil Co. 


A loan of $3,250,000 representing 
40 per cent .of the maximum net 
oil on the properties of Husky Re- 


fining Co., Cody, Wyo., has been 
made in the recent reorganization and 
refinancing of the company whereby 
it was incorporated as Husky Range- 
ly Oil Co. 

The entire loan was made on the 
2,000 acres of producing Husky prop- 
erties in Rangely field where it holds 
an interest with Stanolind Oil & Gas 
Co. and others. 
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An Experience With the 


MEGGER 


by W. H. Simpson 


etuied 2 years ago a corrosion leak 
occurred in the mountainous re- 
gion just south of Newhall in Gen- 
eral Petroleum Co.’s 10-in. main line 
from the San Joaquin Valley. This 
was the first leak that had occurred 
in this section since the line was 
laid in 1935, and it was the cause of 
much concern because that section of 
the line transversed a rather remote 
territory and was walked only once 
a week by the line rider. The length 
of this section of the pipe line was 
6,300 ft. and the ruggedness of the 
terrain made it a comparatively ex- 
pensive job to recondition. 

The line was not treated when it 
was originally laid so a return visit 
from “demon corrosion” could be ex- 
pected at any time. Thus it behooves 
us to do something about it before 
more damage was done, ever remem- 
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bering, however, that economy is a 
most important factor. Here was a 
chance to try out the “megger” in 
what we considered ideal country for 
its most efficient use. A decision was 
made to hold up the job of recondi- 
tioning the entire 6,300 ft. until a 
survey was made with it. 

To those readers who are unfamil- 
iar with the megger (manufactured 
by James G. Biddle, Philadelphia), 
and its principles, it might be well 
to inject a small note of explanation. 
The megger, or ground resistivity 
meter, is an instrument used to meas- 
ure electrical resistance, especially 
that of the ground. The instrument 
is a double commutator generator 
operated by a handle that is turned 
at an approximate speed of 100 r.p.m., 
which, by means of gears, turns the 
generator at a much higher speed. 
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The author is 
pipe-line engineer 
for General Petro- 
leum Corp., a posi- 
tion he has held 
for the past 5 
years. Previous 
experience with 
the company in- 
cludes 9 years in 
the land and 
right-of-way de- 
partment, in which department he 
rose to chief surveyor. Simpson at- 
tended California Institute of Tech- 
nology at Pasadena, and University 
of California at Los Angeles. 


The output is about 90 volts. Built in 
the instrument is a direct - reading 
ohmmeter which reads from 0.1 to 
3,000 ohms. 


The auxiliary part of the equip- 
ment consists of four iron pegs about 
8 in. long which are driven into the 
ground an equidistance apart in a 
straight line, the distance apart de- 
pending upon the depth to which the 
average ground resistance is to be 
obtained; i.e., if the average resistance 
is to be determined to a depth of 4 
ft., the four pegs must be driven into 
the ground at 4-ft. intervals in a 
straight. line. These pegs are con- 
nected to four terminals in the face 


(Continued on page 292) 
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Fig. 1—Megger survey, 10-in. line No. M-70, Station 2375+ 00 to 2438+ 00, Newhall area 
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A NEW procedure for welding joints 
in pipe lines that are in service 
and under pressure has been devel- 
oped by Standard Oil Co. of Ohio. 
The procedure, made possible through 
the use of the safety-weld coupling, 
a special device, effectively reduces 
the hazards of welding on operating 
pipe lines and minimizes loss of oper- 
ating time. 

As its name implies, the safety- 
weld coupling is primarily a safety 
device. It is designed to permit elec- 


tric welding of a _ pipe-line joint: 


while the line is under pressure and 
preferably while a stream is moving 
through it. 

In making section replacements in 
crude-oil or gasoline pipe lines it 
has been common practice to use 
mud, asphalt, or rubber plugs for 
stopping up the ends of pipe during 
cutting and welding operations. These 
plugging operations are dangerous 
because a leaking or mistakenly 
opened. valve may permit the oil or 
gasoline to enter the repair section 
and blow out a plug while welding 
or cutting is under way. In hilly 
country a delayed slug of oil may 
rush into the repair section long after 
the line is supposedly completely 
drained and thus cause a 
plug to blow out while work is in 


WATVLM COL .. 


by J. B. Smith 


progress. A plug blowout, however, 
is not the only potential danger that 
has been faced. by a pipe-line welder 
working on a repair job on a line 
that has been shut down. It is al- 
ways hazardous to weld on a crude- 
oil or gasoline pipe line that has 
been in operation for it may con- 
tain combustible vapors. 

The safest condition for welding 
on a crude-oil or gasoline pipe line 
is with the line full and with a 
stream moving through it. (See A.P.I. 
Accident Prevention Manual, para- 
graph 153, February 1943). The safe- 
ty-weld coupling method of making 
section replacements eliminates all 
forms of plugs and permits the pipe 
line to be rejoined by electric weld- 
ing while it is filled with a moving 
stream of crude oil or gasoline. 


Working Principle 


The working principle of the safe- 
ty-weld coupling may be seen by re- 
ferring to Fig. 1. The coupling con- 
sists of a*steel sleeve with internal 
grooves near each end. Packing rings 
fit into these internal grooves. A 
stiff, putty-like lubricant is forced in 
behind the packing rings (through 
¥%-in. pipe connections) by a special 
pressure gun. This lubricant, sub- 
jected to gun pressures up to 10,000 








Ye PIPE CONNECTIONS FOR APPLYING 
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Fig. 1—Diagram indicating working principle of satety-weld coupling. Note: “A” indicates 
welcs which are made after packing rings have been tightened and pipe line repressured. 
“B" indicates Ye-in. steel pipe plugs at openings for pressure-gun connections. These can 


be welded at end of job if desired 
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The author is 
research engineer 
in the transporta- 
tion department 
of Standard Oil 
Co. (Ohio). He 
joined the com- 
pany in 1940 and 
worked in the 
products pipe-line 
division until late 
in 1942, when he 
was assigned to the general engineer- 
ing staff as assistant manager of the 
department. Since that time he has 
worked on varied engineering assign- 
ments connected with construction of 
Pipe-line facilities and perfection of 
operating practices. Currently he is 
devoting his time to research and de- 
velopment work. He has several pat- 
ents to his credit and is responsible 
for the development of the safety- 
weld coupling for which patent ap- 
plications have been made. A gradu- 
ate of Ohio State University, in me- 
chanical engineering, he was associ- 
ated with Buckeye Pipe Line Co. and 
Ohio Fuel Gas Co. before joining 
Sohio, 


psi., squeezes the packing rings be- 
tween pipe and coupling walls and 
creates a very effective leak-proof 
seal. Couplings sealed in this man- 
ner have been tested to over 1,000 
psi. gasoline. pressure and. have not 
leaked a drop. 


The step-by-step procedure of in- 
stalling a safety-weld coupling. is 
shown in Figs. 2 to 9. These pictures 
were taken when the first pair of 
the couplings was installed on a 100- 
ft. section replacement in a 6-in. gas- 
eline pipe line of Standard Oil Co. 
of Ohio in the vicinity of Cleveland 
in October 1946. 


In Fig. 2 the start of the job is 
shown. The coupling has been pushed 
over the end of Section B. The left 
end of the coupling is even with the 
end of the pipe. ; 

In Fig. 3 sections A and B are now 
joined by the coupling. The pipe ends 
were aligned and the coupling was 
moved back one-half of its length 
onto A. Notice the chalk mark. on 
Section B which was made for ac- 
curate checking of the distance moved 
by the coupling. Next step is to apply 
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Successive stages of installing safety-weld coupling: Fig. 2—(Left) Coupling has been pushed over end of Section B; left end of coupling 
is even with end of pipe. Fig. 3—(Upper center) and Fig. 4 (Lower center) Pressure gun is used; the Y-in. pipe plugs are removed. 
Fig. 5—(Right) Coupling after it has been sealed; it is now pressure tight 


lubricant pressure behind the pack- 
ing rings. : 

In Fig. 4 the pressure gun is shown 
in use. The %-in. pipe plugs are re- 
moved. These plug connections are 
indicated as B in Fig. 1 and they are 
also indicated by arrows in the pho- 
tograph of Fig. 3. 

Lubricant is forced into each hole 
until (1) it starts to come out of an 
adjacent hole or (2) the packing ring 
starts to bulge into an adjacent hole. 
At the high gun pressures used the 
packing rings flow in a manner sim- 
ilar to the stiff lubricant. 

As soon as flow appears at the next 
¥g-in. hole as noted, the pressure gun 
is removed and a %-in. plug is started 
(but not tightened) into the hole in 


- STRINGER 
BEADS 





Fig. 6—{Lefit) Chains placed 
around A and B, held together 
by 5-ton chain: hoist. Fig. 7— 
(Center) Stringer beads complet- 
cd around each end of coupling. 
Figs. 8 and 9—{Right top and 
bottom) Welded joint completed 
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its place. After the gun has been 
connected to all holes, all %-in. plugs 
are set up as tightly as possible. 

The design of the coupling grooves 
and packing rings and the stiffness 
of the lubricant used make it possi- 
ble to disconnect the pressure gun 
and then insert a \%-in. pipe plug 
without appreciable loss of pressure 
from behing the packing rings. Tne 
packing ring acts like a check valve 
and snaps shut against the %-in. holes 
as soon as the gun connection is re- 
moved, preventing the lubricant from 
escaping. 

Fig. 5 shows the coupling after it 
has been sealed. It is now pressure 
tight. 

(Continued on page 240) 
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Fig. 10—Safety weld coupling 
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Industry Moving to Meet New 


Geographical Demand Shifts 


by R. B. Tuttle 


Vygis measures are being taken 
to meet a postwaf shift in the 
crude-oil-market situation, particular- 
ly as it affects the St. Louis and Chi- 
cago refining centers which are fac- 
ing unusual increases in demands for 
petroleum products. 

Because of the significance of proj- 
ects to be built soon to serve District 
2 (Great Lakes states) data are pre- 
sented here showing the present status 
of pipe-line capacities, with a forecast 
of capacities to be achieved by con- 
struction which will be carried on in 
the next 3 years. 

The largest-capacity increase in 
products lines to any one point within 
District 2 is that of the combined 
systems serving Omaha areas. As a 
whole, the product-line capacity con 
templated for service by 1951 in Dis- 
trict 2, is expected to be increased 
substantially over current averages. 
Line capacities in interdistrict service 
apparently will not be increased by 
appreciable amounts, if any. Figures 
on current average capacities on 
product lines connecting with adja- 
cent districts show that ratings on 
the incoming systems are more than 
10 times greater than that outgoing. 

The entire expansion program as 
now set up for increasing crude-oil 
pipe lines into and within District 
2 is expected to run into costs uv- 
wards of one-quarter billion dollars. 

Several of the companies operating 
pipe lines into Chicago and St. Louis 
areas have announced capacity in- 
creases to their facilities serving these 
regions. The four major companies 
now transporting crude into the St. 
Louis area have a combined total 
pipe-line capacity, on a nominal basis, 
of 296,500 bbl. per day. Pipe lines 
operated by three companies and 
serving the Chicago area are rated 
currently at 363,000 bbl. per day. 

Crude pipe-line capacity increases 
into the St. Louis region, now au- 
thorized, are expected to boost cur- 
rent capacities upwards of 194,000 
bbl. per day. Increases in capacities 
for all carriers serving Chicago areas 
will be run in the order of some 104,- 
000 bbl. per day when all expansions 
currently authorized are placed in 
Service to the area. Indications are 
that some of the capacity increase 
into St. Louis may be made available 
for crude-oil shipments beyond that 
area, as for example, southeastern 
Illinois refinery points, * and even 
those within the region of Chicago. 


SEPTEMBER 20, 1947 


TABLE 1—DISTRICT 2 CRUDE-OIL LINES 


Daily capacity, 
annual average basis 
A... 



































Actual Estimated - 
Areas served bbl. per day bbl. per day 
and carrier— ~ 1947 1951 
Chicago: E 
WUMGIBEE 8 ikki a. 95,000 95,000 
Stanolind ......... 139,000 206,300 
Texas-Empire ..... 129,000 165,000 
p be ae edt: 363,000 466,300 
Cincinnati: 
_ . SR pans 27,000 27,000 
Ohio Oil Co. ....... 9,900 9,900 
ER SoS Saes 5 cad 36,900 36,900 
Cleveland: 
Buckeye .......... 46,500 46,500 
Ohio Oil Co. ...... 8,000 8,000 
WR sigs 3 bese 54,500 54,500 
Detroit: 
Transit & St’ge.Co. 42,000 45,000 
, re 35,800 35,800 
I pol a ats hws 77,800 77,800 
Kansas City: 
WINE kn ete at 16,000 16,000 
Stanolind ......... 29,500 49,800 
MME. ossen cil 32,000 35,000 
» ROR a 77,500 101,800 
Lima: 
Buckeye ..i....... 78,800 78,800 
Magnolia ......... 42,000 42,000 
Ohio Oil Co. ...... 174,000 174,000 
BONG a i ikon teas 72,000 72,000 
WORN res. e 366,800 366,800 
Ponca City: 
Continental ....... 50,000 50,000 
panne ae 36,000 36,000 
ONE Rev cite aces 86,000 86,000 
St. Louis: 
MR oe Ss Vie cba 80,000 80,000 
Magnolia .......... sg 38,000 
GUNES: vial Vadiass 77,000 77,000 
RRS cS eetreg an 81,500 81,500 
Stanolind ......... 58,000 63,500 
WORMMTMONE cis ash 150,000 
a 2 oe 296,500 490,000 
Toledo: 
Buckeye .......... 152,200 152,200 
OO NG ccc cs i 20,000 20,000 
Lo PET pea ose 172,200 172,200 
Tulsa: 
The Texas Co. .... 35,760 _ 31,760 
Mid-Continent .... 36,000 36,000 
EN: Os outed eaten 71,760 67,760 
Southeastern IIL: 
NED «Vocus s Saibs » 48,000 48,000 
Texas-Empire .... 12,000 28,600 








TABLE 2—DISTRICT 2 CRUDE-OIL LINE 
CONNECTIONS 


Daily capacity, 
annual average basis 
Prinsinieatinihin 

















: Actual Estimated 
Incoming from: bbl. per day bbl. per dav 
and carrier— 1947 1951 
District 3:° 
MOE Ses 3 Gos eee 42,000 42,000 
Interstate ......... 40,000 40,000 
Magnolia Aa) 100,000 
Magnolia ..... 57,000 : 
SHO ees. . 47,800 47,800 
Sinclair ........... 68,000 68,000 
Stanolind ......... 82,300 82,300 
Stanolind .... 86,000 126,000 
Texwas. 3s... arent 36,800 36,800 
Texas-Cities Serv- 
ice-Shell-Sinclair 191,000 
Total 459,900 633,900 
District 4: 
Stanolind ... 29,200 39,000 
eee: 6S. 29,200 39,000 
Outgoing to— 
District 1: 
Buckeye ..... te.” 19,150 19,150 
Buckeye ......... 57,000 57,000 
Ohio Oil Co. . 30,000 30,000 
Total 106,150 106,150 
District 3: 
Magnolia 55,000 
Se 55,000 


Refining capacity in the St. Louis 
area, according to late reports, is in 
the range of 160,000 bbl. per day, at 
this time. By the end of 1951 or soon- 
er, this capacity is expected to be in- 
creased upwards of 180,000 bbl. total 
for the district. Refineries in south- 
eastern Illinois and adjacent areas 
in Indiana are rated currently at 
slightly more than 50,000 bbl. ca- 
pacity. By the end of the next few 
years the 50,000-bbl. figure for these 
refineries may be increased suffi- 
ciently to bring the total refinery de- 
mand in St. Louis and Illinois-In- 
diana areas within the quarter-mil- 
lion-barrel mark. 

Chicago-area refineries currently 
have a combined crude-oil charging 
capacity of 340,000 bbl. per day on 
a nominal basis. Expansion programs 
authorized and scheduled for comple- 
tion by the end of 1950 are expected 
to place refinery demands in this 
area into the 400,000 bbl. per day 
bracket. 

Nominal capacities of refineries in 
Ohio plus one in northern Kentucky, 
at current figures, total 232,000 bbl. 
per day. Refinery expansion sched- 
uled for the plants in this area may 
increase the current capacity figure 
to 250,000 bbl. daily basis by 1951. 

The total probable demand for 
crude oil by refineries in the north- 
eastern section of the Middle West, 
because of expanded capacity, may 
approach closely 1,000,000 bbl. per 
day by early 1951. 

Currently nominal capacity of pipe 
lines serving Tulsa and Kansas City 
refining areas is reported at approxi- 
mately 150,000 bbl. daily. Estimated 
nominal capacities for 1951 on lines 
serving these areas runs slightly be- 
low 163,000 bbl. per day. 
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Piping, vessels, furnaces, valves... check, 
check, check. Find the weaknesses, the paj 
of possible failure, the factors tk 


refinery of top efficiency. 


CHECK - CHECK =f 


That’s the job of UOM 


... the job that licensee tél 


upon to maintain prody 


operating economy. 


These men perform just all 

vice to licensees. In additid OF 

trained, instruments are calibrated, I 

tory tests are run on products, and to ae. 
tain constant touch with the problems of 


each licensee, resident field service engineers 


are always on call. 


Service, plus research and engineering, make 


UOP processes invaluable to any company 





engaged in the refining of petroleum. 
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Plan for Tennessee Gas Transmission Co.'s first centrifugal compressor station, powered with three 2,000-hp. electric motors, now being 


Centrifugal 


built at Morehead, Ky. 


Compressors Will Handle 350 


Million Feet Per Day at New 1.6.7. Station 


ONSTRUCTION operations are 
now in progress on an electric- 
motor-driven centrifugal-compressor 
station near Morehead, Ky., on Ten- 
nessee Gas Transmission Co.’s 24-in. 
pipe line. The installation will con- 
sist of three 3,600 r.p:m. single-stage 
centrifugal compressors operated in 
series with each compressor being 
driven through a stepup gear by a 
900-r.p.m. squirrel-cage induction 
motor. It is expected that the capacity 
of the station will be approximately 
350,000 M.c.f. daily with a suction of 
600 psig. and discharge of 750 psig. 
The station will be three-stage oper- 
ation with the entire gas stream pass- 
ing through each compressor unit. 

This centrifugal compressor station 
will be the first pipe-line installation 
for pressures of the magnitude of 750 
lb. and where the design does not 
contemplate the use of some station 
facilities already in place. A pioneer- 
ing installation of a centrifugal com- 
pressor in a gas-transmission line 
operating at about 500 psig. was 
made as early as 1931 near El Dorado, 
Kens. Texas Eastern) Transmission 
Co. proposes to install centrifugal 
compressors in: some of the existing 
pumping stations on the “Inch” lines, 
anl it is reported that one station 
with centrifugal compressors will be 
pu in operation in September or 
Oc'ober 1947. 

“he Tennessee Gas Transmission 
Co. station will be installed about 
mMilway between two existing com- 
pr:ssor stations, No. 13 and.No. 14, 
located near Winchester and Catletts- 
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burg, Ky., respectively. It is expected 
that the centrifugal-compressor sta- 
tion will substantially increase gas 
deliveries to the Appalachian area 
during the coming winter season. It 
is reported that if this type of com- 
pressor proves completely successful, 
it is possible that additional stations 
using centrifugal units may be con- 
structed by Tennessee Gas Transmis- 
sion Co. provided electric power can 
be purchased at favorable rates. 

The station will be built at a main- 
line valve and “hot” taps made to 
allow it to be put in service without 
interrupting the movement of gas in 
the main line. 


Cost of Station 


It is estimated that this station 
will cost about $500,000, which 
amount is materially less than the 
normal cost of a conventional recipro- 
cating unit station. Aside from the 
cost of electric power, it is expected 
that the centrifugal-type compressor 
station can be operated and main- 
tained at a substantiall¥ lower cost 
than a conventional compressor sta- 
tion. Electric power for the station 
will be obtained from the transmis- 
sion system of Kentucky & West Vir- 
ginia Power Co. at 33,000 volts, a 
substation at the plant site will step 
down to 4,100 volts for the 2,00C hp. 
motors. 

The plant design has incorporated 
recognized safety features confmonly 
used in electric motor operated pump- 
ing stations on crude and products 
pipe lines, and automatic devices have 


been provided in every case where 
their use appears practical. 

Operation of the plant will be con- 
trolled from a central control panel 
located in one end of the compressor 
building. The starting and stopping 
of all motors and the operation of 
electric-power-driven valves will be 
handled from this point. Alarm lights 
on all automatic shutdown devices 
will also be mounted on this board. 
All instruments, control switches, 
warning lights, etc. on the panel will 
be explosionproof. 

The plant switch gear will be in- 
stalled in a separate building located 
some distance from the compressor 
building. This building will also 
house certain auxiliary equipment 
and, in addition, will provide space 
for a change room. The plant substa- 
tion will be located approximately 
200 ft. from the compressor building ‘ 
and about 300 ft. from the 24-in. main 
line. 

While the gas turbine is attractive 
from a purely mechanical standpoint 
as a prime mover for centrifugal 
compressors, the metallurgical re- 
quirements seem to present problems 
which may not be solved for some 
time. 

The centrifugal compressor driven 
by electric power has been used in 
the steel and coke industries suffi- 
ciently to demonstrate that it is < 
yond the experimental stage. For 


natural-gas pipe lines it appears to . 4 


offer possibilities where electric 
power may be purchased advantage- 
ously. 
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Handling a. section of 18-in. pipe at part of route which traverses an orchard near Antioch, on San Joaquin Valley pipe line 


California Standard’s 18-In. San Joaquin 
Line Shipping 125,000 Bbl. Crude Daily 


ONE year after completion, Stand- 
ard Oil Co. of California’s 18-in. 
San Joaquin Valley pipe line is car- 
rying an average of 125,000 bbl. per 
day to meet an increased demand for 
crude stocks at refineries in the San 
Francisco Bay area. 

The 176-mile light-oil line, put into 
operation on July 7, 1946, was origi- 
nally designed to carry an estimated 
85,000 bbl. daily. At the time of com- 
pletion this capacity had been in- 
creased to 110,000 bbl. per day by 
addition of a booster pump station 
near Los Banos, a point approximate- 
ly midway between Kettleman sta- 
tion and Los Medanos tank farm, 
southern and northern terminals of 
the new line. 


Early this year, after 6 months of 
operation the line’s capacity was 
further increased to its present vol- 
ume to meet additional crude-stock 
demands. This was accomplished by 
adding a third booster pump to the 
two centrifugal-type, 800-hp. elec- 
tric-motor-driven units originally lo- 
cated at Los Banos. 

Installation of this third pump en- 
abled the booster station output to be 
increased to the maximum allowable 
pressure, 900 psi., the same pressure 
under which the «rude is started 
northward from Kettleman station. 

Provision was made at the time of 
construction for the possibility of in- 
creasing pumping pressures when 
special high-strength pipe was laid 


Steam-turbine-driven centrifugal pumps at initia] station on 18-in. line 
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for 41 miles north of Kettleman sta- 
tion. This A. O. Smith pipe has a 
yield strength of 52,000 psi. or an 
ultimate tensile strength of 72,000 
psi. Other 18-in. pipe in the line has 
a yield strength of 45,000 psi. 

With the exception of 9 miles of 20- 
in. reclaimed from a feeder connec- 
tion to the Stanpac line, the line con- 
sists of electric-welded pipe of %4-in: 
wall thickness, having extra high 
yield points produced by a hydraulic 
expanding process at the mills. 

No major breaks or leaks have 
occurred in the line, the only loss of 
oil experienced being through a small 
pit hole in one section of the re- 
claimed 20-in. pipe which was evi- 
dently overlooked at the time of re- 
conditioning. 


Coating of Line 


One hundred miles of the line is 
coated with Somastic, while protec- 
tion for the remainder has been 
achieved with asphalt and fabric 
wrapping. 

Light cxudes handled in the 18-in. 
line vary from 22° to 36° gravity, and 
average about 30° gravity. The waxy 
stocks range from 30° to 36°, while 
the asphaltic-base oil is usually of 
26°-27° gravity. 

The line is operated on an 8-day 
cycle, handling one batch of each of 
these crudes during this period. The 
waxy batches are usually of 600,000 
to 700,000 bbl. the asphaltic-base 
stock batches average between 250,- 
000 and 300,000 bbl. Volume of the 
line is 281,000 bbl. 

Crude is gathered from Kettleman 
Hills, Coalinga, and other San Joa- 
quin Valley fields. About 75,000 bbl. 
per day is put into the line from 
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Kettleman station, and about 50,000 
bbl. per day is pumped into the line 
25 miles north of Kettleman from a 
station at Coalinga. 

Steam-turbine-driven centrifugal 
pumps are used at the Kettleman 
station, while at Coalinga the oil is 
moved with electri¢ motor-driven 
pumps similar to those at the Los 
Banos booster station. 

During the first year of operation 
the line has been scraped about once 
a month, but it is expected that the 
interval between scrapings soon will 
be lengthened if no impediments to 
the oil flow are experienced. So far 
no appreciable amount of wax has 
been found in the line. 

Because it was constructed over 


Above: Lowering in 18- favorable terrain for most of its dis- 
in, pipe on the San Joa-_ tance, the line is easily patrolled by 
quin Valley pipe line driving along the right-of-way. An- 
other check. maintained on possible 
breaks or leaks is a recording flow 
meter at the Los Banos station which 
telemeters flow readings to the Los 
Medanos terminus and to Coalinga 
pumping station. Any appreciable 
difference between the amount of oil 
passing through the booster station 
and the amount being discharged at 
Los Medanos or pumped into the 
Left: Boilers at initial line at Coalinga indicates immediate- 
station of the San Joa- ly the oil being lost- through a break. 
quin Valley 18-in. pipe In addition to this, positive-displace- 
line ment meters are in operation at both 
ends of the line. 
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Stationary pipe-coating machine operating at a yard located at the Denver terminal from which protected pipe is delivered to right-of-way 


Wyco Products Pipe-Line System Is 


Designed for Rocky Mountain Service 


. 


te first extensive products pipe 

line to be laid in the Rocky Moun- 
tains is now under construction for 
Wyco Pipe Line Co. Early this year 
expenditures for the project were 
finally authorized for the undertak- 
ing after considerable preliminary 
study, begun in 1943, had been car- 
tied on, Execution was delayed dur- 
ing war years. 





In September 1946, estimates of 
volumes were prepared, preliminary 
batching schedules were devised, and 
many engineering details were agreed 
upon including the decision to use the 
electric - motor - driven, reciprocating, 
constant and variable-stroke pumps 
for the main-line station, which are 
a distinctive feature of the project. 
Two additional automatic pump sta- 


Cleaning machine is ahead in distance: coating and wrapping operations are in foreground 
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tions were considered for future con- 
struction to give a total ultimate ca- 
pacity of 30,000 bbl. daily. 

The entire line of 267.7 miles con- 
sists of 7.3 miles of 6-in. (Casper sta- 
tion to Strouds station); 169.7 miles of 
8-in. (Strouds station-Cheyenne ter- 
minal); 90.7 miles of 8-in. (Cheyenne 
to Denver terminal). 

The 8-in. line from the Casper sta- 
tion is 22.36 and 24.70-lb.-per-ft., 
Grade B seamless steel pipe; 43.39-lb.- 
per-ft. pipe is used at river crossings. 
The 7.3 miles of 6-in. pipe to the 
Strouds station is made up of mis- 
cellaneous weights of pipe purchased 
where available, as delivery on the 
total could not be had. 


Protective Coating. 


The line is protected for its entire 
length by a composite coating con- 
sisting of a double-coal-tar coat and 
a double wrap of glass fiber and 
asbestos felt. 

The topography of the terrain is 
such that the beginning and end of 
the line are at the same elevation of 
5,100 ft. The high point near Cheyenne 
is 6,400 ft.; from this point it is al- 
most possible for products to gravi- 
tate from Cheyenne to Denver. 

The pipe line itself runs north from 
Casper across the North Platte River, 
thence due east, again crossing the 


OS 











North Platte River and passing south 
of Glenrock. The pipe line then runs 
southeast passing west of Douglas 
and Glendo. From there the line runs 
almost due south to Denver. An aerial 
survey was made in 1943. 

Laying of the line has been con- 
tracted as follows: Job 1: Allred-Enix 
Construction Co., 7.3 miles, 6-in. and 
132.8 miles 8-in. running south from 


Casper. Job 2: Pacific Pipe Line En- - 


gineers, Ltd., 127.6 miles, 8-in., north 
of Denver. Hauling and stringing was 
contracted by J. L. Cox & Son and 
Tom Weadlick. 

* Pumping equipment for the project 
has unusual features. At the initial 
point known as Casper booster sta- 
tion, there will be two 100-hp. elec- 
tric motors driving vertical, centrifu- 
gal pumps, mounted in the open, (not 
in a pump house of any kind) and 
located on land leased from the Stand- 
ard Oil Co. (Ind.) Casper refinery. 

The main pump station at Strouds, 
which will move products for the en- 
tire project, will have one 0-6-in. vari- 
able-stroke Groff triplex Aldrich 
pump and three 6-in. constant-stroke 
Aldrich triplex pumps. All of these 
will be driven by 100-hp. electric 
motors. 

Particular attention has been given 
in designing the station building so 
that it would be consistent with mod- 
ern, western architecture. The build- 
ing is to be about 40 by 70 ft.; it will 
be constructed of brick and tile. The 
only tankage at the station will be 
two 2,000-bbl. spill tanks. 

A maintenance building will be 
constructed at Wheatland, Wyo, 
where maintenance trucks and work 
equipment will be stationed. If re- 
quired later, an additional building 
will be built at Greeley, Colo. 

Along the line, six 8-in. corrosion 
spools with block gates at each end 
will be installed. These can be re- 
moved for periodic inspection to in- 
vestigate internal corrosion without 
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Map of route to Wyco system. Figures to 
the left of the line indicate the rate ai 
which estimated annual daily average de- 
liveries will be made in 1951: 19,400 bbl. to 
the Cheyenne, Wyo., terminal; 12,900 bbl. 
to Denver 


Coating and wrapping machine served by large modern dope kettle 


Holiday detector for testing coating and wrapping of entire Wyco system 


causing prolonged shutdown periods. 

Block gates will be located at stra- 
tegic positions. along the line, ap- 
proximately 15 miles apart. These 
valves are used for minimizing prod- 
uct losses in case of a leak. These 
also aid in locating a leak in the line. 

Test connections are being installed 
at 1-mile intervals along the pipe line 
to facilitate corrosion surveys and the 
eventual installation of cathodic pro- 
tection. Internal corrosion will be 
mitigated by use of Sand Banum in- 
hibitor at beginning of operations. 

The Cheyenne terminal, southwest 
of the city, adjacent to the Colorado 
& Southern Railroad, will have eight 
floating-roof tanks and eight cone- 
roofed tanks. A double-island trans- 
port dock and a 28-car loading rack 
are to be built. 


Notable innovations in loading 
equipment are the _ stuffing-boxless 
pumps located at the tanks. These can 
be controlled from both the racks and 
the docks. The minimum size trans- 
port trucks to be loaded by Wyco will 
be of 3,000 gal. capacity. 

The Denver terminal, north of the 
city between the Union Pacific Rail- 
road and U. S. Highway 85, will have 
seven floating-roof tanks .and eight 
cone-roof tanks. Pumps and loading 
facilities will be similar to those at 
Cheyenne where there will be 4 
double-island transport dock and 4 
36-car loading rack. 

Construction of the two pump sta- 
tions has been contracted by Brown 
Lane Co. The two terminals are con- 
tracted by Midwestern Constructors, 
Inc. 


THE OIL AND GAS JOURNAL 








Line-up crew assembling pipe through a draw 


Lakin-Denver Gas-Transmission Project 
Scheduled for Early Completion 


by Preston Parks* 


1ST MON 2NO MONTH| 3R0 MONTH | 4TH MONTH) STH MONTH 


SCHEDULE 
ACTUAL PROGRESS 


Progress chart of Hugoton 20-in. line, Lakin compressor station to Denver crossover station 
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OLORADO INTERSTATE GAS 

‘ CO. together with Canadian 
River Gas Co. have been operating 
since 1928 a 340-mile 20 and 22-in. 
natural-gas pipe line serving a terri- 
tory between Amarillo and Denver. 
Flowing capacity of this line has 
been increased from time to time, 
reaching a maximum during the 
winter of 1946-47 of 140,000 M.c.f. 
per day. Studies that were completed 
early in 1946 clearly indicated the 
need for a new pipe line to Denver 
for service during the winter of 
1947-48. Further studies resulted in a 
decision to proceed with this project, 
namely: the construction of a 20-in. 
high-pressure pipe line from Hugoton 
gas field to Denver, together with a 
compressor station, dehydration 
plant, field gathering lines, etc. 

The decision to go ahead with this 
project was reached in April of 1946 
and since it was necessary to have 
this project completed for the winter 
of 1947-48, time was one of the most 
vital considerations. Orders for pipe, 


*Engineer, Colorado Interstate Gas Co. 
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Coating and wrapping machine followed by holiday detector 


compressor units, and other major 
materials were placed immediately. 
Contracts were awarded covering. the 
detailed design and construction of 
the pipe lime, compressor station, 
dehydration plant, field lines, etc. 
Gas-purchase contracts were signed 
with producers in Hugoton field. 
Approval of this project by the Fed- 
eral Power Commission was granted 
on May 23, 1947, and as a result of 
previous pianning, pipe and other 
materials were on hand, the con- 
struction equipment and personnel 
were in the field, and construction of 
the pipe Jine and compressor station 
started immediately. 

Hugoton gas field rather than Pan- 
handle field was chosen as a source 
of supply because: 

1. It is nearer to Denver, requiring 
less pipe, an important consideration 
when pipe is so difficult to obtain. 

2. The location is far better pipe- 
line country, allowing some saving in 
construction costs. 

3. It afforded an advantage in that 
it increased connected gas reserves. 

4. It serves to insure the Denver 
and other market areas against pos- 
sible interruption of service due to 
washouts. Localized heavy rainfall 
along the Panhandle-to-Denver pipe 
line has caused pipe-line washouts 
at quite unexpected points. Choosing 
a location for the new pipe line at 
a considerable distance from the 
present one prevented exposure of 
both lines to the possibility of wash- 
outs from the same flash flood. 

For reasons of desirable future 
flowing capacities and giving con- 
sideration to other economic aspects 
and materials that were available, 
the pipe selected for this line was 
20-in. o.d. by 5/16-in. wall thickness, 
electric welded suitable for operating 
pressures of 900 psig. The pipe line 
is approximately 230 miles in length 
from the field compressor station to 
a crossover station just east of Den- 
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Map showing proposed routes of natural-gas pipe lines from Hugoton 
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ver. From this crossover station the 
pipe continues for 20 miles to meter 
stations on both the north and south 
sides of the city. The pipe line is of 
welded construction throughout its 
entire length; 20-in. main-line plug- 
valve assemblies are welded into the 
pipe line- at approximately 10-mile 
intervals. All of the pipe is protected 
with one coat of primer, a coat (3/32- 
in.) of coal-tar pipe-line enamel and 
is wrapped with either asbestos felt 
or Fibreglas. 


Design of Crossover Station 


The crossover station mentioned 
above is designed so that gas may 
flow through it in either direction, 
permitting gas from the Hugoton line 
to flow to the south Denver meter 
station, or permitting gas from the 
Panhandle line to flow to the north 
Denver meter station. The direction 
of flow will depend upon the respec- 
tive pipe-line pressures and will be 
automatic in operation. 

This pipe line will have an initial 
flowing capacity of 100,000 M.c.f. per 
day and an ultimate flowing capacity 
of 236,000 M.c.f. per day. Engineer- 
ing supervision of the construction 
and design of this line is being per- 
formed by Ford, Bacon & Davis Con- 
struction Corp. of New York. Actual 
construction of the 230 miles of 20-in. 
pipe line by J. R. Horrigan Construc- 
tion Co. of Houston was completed in 
120 days’ elapsed time from start to 
finish. Two complete spreads were 
in the field and the line was laid at 
an over-all rate of approximately 2 
miles per day. 

The compressor station at Lakin, 
Kans., was designed and is being 
constructed by Stearns-Roger Manu- 
facturing Co. of Denver. Plans call 
for the installation of seven 1,200-hp. 
angle-type single-stage compressors. 
The compressors will be operated at 
a suction pressure of 225 psig. Con- 
sidering one unit as a spare the sta- 
tion will deliver 100,000 M.c.f. per 
day at a discharge pressure of 710 
psig. Other units at the compressor 
station include an auxiliary building 
with three 410 hp. gas-engine-driven 
generators, a machine shop, ware- 
house, garage, office, atmospheric 
cooling tower with coil shed for gas 
cooling and cold jacket water circuit, 
fin-fan cooling unit for hot-jacket- 
water circuit, and other miscellane- 
ous equipment and buildings. All 
pipe and equipment at the station is 
designed for maximum operating 
pressures of 900 psig. 


Design of Dehydration Plant 


The dehydration plant located on 
the Lakin compressor station site 
Was also designed and is being con- 
structed by Stearns-Roger. The plant 
8a two-unit Fluorite-type dehydra- 
tion process. Each unit will be alter- 
tately on the line for a period of 8 
hours and then regenerated. The 
Plant is designed for maximum work- 
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ing pressures of 900 psig. Other 
major construction at the Lakin site 
includes a village consisting of 20 
residences and a boarding house 
which is being built by Abrahamson 
Construction Co. of Colorado Springs. 
Approximately 170 miles of gather- 
ing lines ranging in pipe sizes from 
4 to 20 in. are being constructed 
by Midwestern Constructors. Ap- 
proximately 100 wells are to be con- 
rected for service during the winter 
cf 1947-48. In all cases gas is metered 
and purchased at the well head. 
Communication facilities will in- 
clude a telephone line, fixed and 
mobile radio units, and telemetering. 
The telephone line will as nearly as 


possible parallel the pipe line and 
vill be connected to present tele- 
phone facilities at Denver. A fixed 
radio station will be located at the 
Lakin compressor station site and 
several mobile units will be installed 
in company automobiles. Line pres- 
sures at Lakin and pressures and 
deliveries at Denver will be teleme- 
tered and recorded at the company’s 
Colorado Springs office. 

This entire project is scheduled 
for completion by October 1, 1947, 
at a cost of about $12,500,000. Con- 
sidering the scarcity of materials and 
the time element involved a great 
deal of credit is due to everyone con- 
cerned with completing this project. 
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2000 E. Jasper St. 





Another PARKHILL “4ins2”-- 


THE LONGEST PIPE-STRINGING 
JOB BY A SINGLE COMPANY 
IN OIL INDUSTRY HISTORY! 


Stringing the pipe for the famous El Paso line—stretching 740 miles through 
sparsely populated desert and mountain terrain from Eunice and Jal, New 
Mexico, to Blythe, California—the longest pipe-stringing job ever handled by 
one company in the“history of the oil industry—and Parkhill is handling the 


Such long-range effectiveness comes only after years of field-proven expe- 


rience in handling all types of jobs under all operating conditions. 
Let Parkhill experience, equipment, service and skilled personnel expedite 


Established 1920 


PARKHILL TRUCK COMPANY 


TULSA, OKLAHOMA 


Phone 4-6159 

















to care about 
savings like these? 


Here are 8 important savings that are yours when you 
join your piping with Dresser Couplings. Can you afford 
to pass them by? 

1. SAVE MANPOWER. Any workman can assemble 
the standard Dresser parts on plain-end pipe, using only 
a wrench. 


2. SAVE JOINING TIME. Dressers join pipe fast. For 
example: 12 minutes for an 8’’ joint. 


3. SAVE DELAYS. You can lay Dresser-coupled lines 
day or night, rain oer shine, even under water. 


4. SAVE REPAIRS. Expansion, contraction, vibration, 
ground movement absorbed by Dressers. These joints 
stay tight for the life of the pipe line. 


5. SAVE PIPE FITTING. When pipe ends do not meet 
or pipe is offset, Dressers make a tight joint. Exact pipe 
lengths and alignment unnecessary. 


6. SAVE ON RELOCATING LINES. Temporary lines 
quickly torn down and relaid, using the same Dresser 
Couplings. No preparing of old pipe-ends. 

7. SAVE SPECIAL SECTIONS. Dresser flexibility per- 
mits curves and grades to be made with straight pipe. 


8. SAVE HAZARDS. Both the Dresser joint and the 
wrench that installs it are entirely mechanical—no danger 
from open flames or sparks. 


To get these savings and many other advantages, 
contact Dresser in Houston, Texas, or Bradford, 
Pennsylvania. Or see your oilfield supply store. 
~ * * 
QUICK REPAIRS TO LEAKING PIPE 


Breaks, splits and holes in pipe are easily repaired with 
Dresser saddles, clamps and sleeves. Get a supply 
from your oilfield supply store ... have the jump 
on emergencies. : 


DRESSER 


COUPLINGS ana Repair Products 


Dresser Manufacturing Div., 59 Fisher Ave. Bradford, Pa. 
Houston Warehouse, 1121 Rothwell St., Houston, Texas 


oF tee DRESSER HOS TRIES 
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Plan and side elevation of main electric centrifugal pump stations at Foreman and Conway, Ark., and Doniphan, Mo., for Magnolia Pipe 
Line Co.’s Corsicana, Tex.-Patoka, Ill., crude-oil line now under construction 


Magnolia’s Electric Centrifugal Pump 
Stations Designed for 20-In. Crude-Oil Line 


OR the 647-mile 20-in. crude-oil 

pipe line from Corsicana, Tex., to 
Patoka, Ill., Magnolia Pipe Line Co. 
is in the process of building four 
electric centrifugal stations for ini- 
tial operation. In planning for the 
whole project, the company is pro- 
viding for adding four more stations 
in the. future which will eventually 
give a total of eight stations. 

Information on some of the prin- 
cipal features of station design pre- 
sented on this article was procured 
with the assistance of Lester H. True, 
vice president and manager; John G. 
Norton, chief mechanical engineer; 
and Stanley Westlake, assistant chief 
engineer, Magnolia Pipe Line Co. 

The stations have been planned so 
that additional facilities may be eco- 
nomically installed later for handling 
larger throughputs. Although the im- 
mediate shipments to be made soon 
after completion in February 1948 
May be approximately 80,000 bbl. 
daily, the initial rating of the line is 
regarded as 102,000 bbl. daily. 

The four stations being provided 
this year will be equipped identical- 
ly. Each station will have three two- 
stage Bingham pumps in series di- 
rectly driven at 3,550 r.p.m. by a 900- 
hp. General Electric squirrel-cage in- 
duction motor. Pumps are 10 by 12 in. 
double volute, with double suction. 
Early operation calls for using two 
units at a time; the third unit is to 
be a spare. Initial operating pressure 
8 to be 700 psig. 

Although motors with less horse- 
Dower would be ample to handle the 
mmediate demand of 80,000 bbl. 
daily, the station pumping units are 
equipped with 900-hp. motors which 
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will be capable of handling up to 
127,000 bbl. daily, when intermediate 
station pumping units are installed. 
This latter would be at a later pe- 


riod when demand warrants expand- 
ing the facilities. Each of these in- 
termediate station units will operate 
with a discharge pressure of 350 psig. 
Throughput may be increased still 
later to 152,000 bbl. daily by replac- 
ing the 900-hp. motors with motors 
of a larger size. Even in this case 
the same pumps will continue to be 
used, by merely making impellor 
changes. This last arrangement would 
involve operating the eight stations 
at 700 psi. 


Control Valve 


On the discharge side of each sta- 
tion there will be installed a pres- 
sure-volume control valve which will 
control flow conditions by means of 
discharge and suction pressures. 

Operations will be further safe- 
guarded by three Mercoid switches 


. on each unit. These switches will 


function as follows: (1) excessive 
temperature of stator on motor wind- 
ings will give a signal; (2) by means 
of a bulb in the motor oil, excessive 
bearing temperature will shut down 
the unit; (3) excessive low suction 
and high discharge pressures will 
lead to the shut down of individual 
pumping units. 

Motors and lighting will be con- 
trolled from explosionproof panels in 
the pump room. Pumps will be 
equipped with Crane mechanical 
seals. Motors will have forced-feed 
lubrication. 

A suction pump may be installed 
at some later date to supply as a 


booster to the main units capable of 
providing approximately 20-30 lb. 
positive suction pressure. 

As a consequence of long success- 
ful experience in operating electric 
centrifugal stations without fire walls, 
Magnolia Pipe Line Co. is not using 
fire walls for its big-inch project. 
Since the time when the first elec- 
tric centrifugal station of the com- 
pany was built in 1924 at Westbury, 
Tex., near Beaumont, there has never 
been a fire at any company station of 
such a type. 

The 20-in. main line is of %-in. 
wall thickness on the discharge sides 
of the stations at Foreman, Ark., 
Conway, Ark., and Doniphan, Mo. 
Manifold piping connecting the units 
at the station is 16-in pipe. The re- 
mainder of this 20-in. main line is 
pipe of %-in. wall thickness for a 
distance of 6 miles. 

There are two 16-in. and two 20- 
in. Walworth motor-operated carbon 
molydbenum steel valves on piping 
outside the station building which 
are controlled from a panel located 
outside the station protected by a 
shed-roof shelter. 

Incoming and outgoing § scraper 
traps are provided at each station. 
All valves between pumps are 800- 
psi., 12-in. Merco plug valves. There 
are suction strainers on the incoming 
stream. At the Corsicana, Foreman, 
Conway, Doniphan, and Patoka sta- 
tions, scraper traps will be installed. 
At intermediate stations, to be built 
in the future, there will be strainers 
but not traps. 

While the stations at Foreman, 
Conway, and Doniphan will be built 
according to the same general plan, 
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the pumping units at Corsicana wij] 
be placed in a eorner of the existing 
brick station building. To make +oom 
for the three electric centrifugal 
units, some old -diesel-engine-d-iven 
reciprocating units have been re- 
moved from the Corsicana station, 


Main station buildings are each 99 


by 39 ft. of steel construction with 
Transite siding and roofing. 

At the end of each main pump- 
station building there will be three 
rooms: 

1. Office with operator’s desk fae. 
ing window looking into the pump 
room and chief’s desk at the end of 
the room. 


2. Bathroom with hot water heat- 
ers, showers and lockers. 
3. Toolroom. 


In the yard there is a storeroom 
and a garage. The substation is 100 
ft. from the main station building. 
Communication for the line will be 
by telephone system operated by the 
Magnolia Pipe Line Co. 

There will be no tankage installed 
along the line from Corsicana to 
Patoka. Corsicana tank farm will 
have four new 120,000-bbl. floating- 
roof tanks now under construction 
for sour-crude storage service plus 
cone-roof tanks for sweet-crude serv- 
ice. 


At the Corsicana tank farm a 10 
by 12-in. single-stage double suction 
centrifugal pump for handling full 
volume at 30 psi. will be installed 
to insure adequate flow to the main- 
line centrifugal pumps. 


Eleven new tanks are being built 
at Patoka which include five cone- 
roof 80,000-bbl. tanks, four 80,000- 
bbl. double-deck floating-roof tanks, 
and two 120,000-bbl. pontoon - type 
tanks. 

From Patoka deliveries will be 
made into the present 10-in. system 
supplying the Lubrite refinery at East 
St. Louis, Ill., and east through a 10- 
in. line to Lima, Ohio, also into other 
carriers for delivery to Chicago. Three 
additional pumping units for such 
shipments are being installed at Pa- 
toka, each of which will consist of 
a Bingham centrifugal 3,600-r.p.m. 
pump driven through Farrell - Bir- 
mingham stepup gears by a 540-hp., 
6-cylinder, 360-r.p.m. Worthington en- 
gine. 

Shipments will be handled in two 
kinds of batches: one for sour and 
the other for sweet crudes. Batches 
will mostly be of 150,000-200,000 bbl. 


Stanford Gets Seismograph 


An oil-exploration seismograph has 
been given to Stanford University by 
Shell Oil Co., Inc. The equipment, 
valued at from $12,000 to $13,000, will 
be used in the school of mineral 
sciences for classroom demonstrations 
on how the instrument is used to !o- 
cate buried oil structures. 
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Above: The Valmeyer, Ill., pump station as 
viewed from a bluff immediately east of the 


station site. 


The Mississippi. River runs along 


the base of the Missouri hills in the background, 
some 342 miles away. Right: Gulf Refining Co.'s 
Valmeyer station completely surrounded by Mis- 
sissippi River flood water during the 1947 flood 


by Delbert Jones* 


Special Levee System 
Protects Pump Station 


UE to the recurrence -of floods 

along the Mississippi Valley, Gulf 
Refining Co., Tulsa Pipe Line Divi- 
sion, constructed a flood wall around 
its Valmeyer, Ill., pump station. The’ 
wall completely surrounds the station 
and manifold but does not include the 
station tanks and cottages. The flood 
wall consists of a dirt-fill on three 
sides and a concrete retaining wall 
along the side adjacent to the coun- 
'y road. Entrance to “Fort Valmeyer,” 
a the station is frequently referred 
'o because of resemblance of the sta- 
tion’s levee system to early military 


na ter mechanic, Gulf Refining Co., 
ulsa Pipe Line Division. 
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fortifications, is by means of a gate- 
way in the concrete wall. During a 
flood this gateway can be blocked 
by means of logs and sandbags to 
close completely the levee system. 
To handle seep water and rain wa- 
ter at flood times, emergency pumps 
have been installed. A large portable- 
type centrifugal pump was installed 
to handle a large volume of water, 
either in case of major break or a 
torrential downpour. Smaller con- 
struction-type portable water pumps 
are available to handle seep water. 
In July 1947, these precautionary 
measures taken in 1945 were put to 
a test. The Mississippi River again 


flooded the station site as it did in 
1943 and 1944. But unlike former 
floods, this time the flood wall per- 
mitted the station to operate at full 
capacity. This was done even while 
the water outside the flood wall 
reached a height of 4 ft. 114% in. above 
the station floor at the crest of the 
flood. The station was completely 
surrounded for a period of approxi- 
mately 2 weeks. Other than the 
necessity of checking the water 
pumps periodically the station routine 
was not seriously disrupted. The flood 
waters reached about halfway up the 
levee, enough to tést jts soundness 
and relieve any anxiety regarding 
seep water, etc. The occasion proved 
the ability of the statién to operate 
free of vibration difficulties when 
entirely surrounded by water for a 
protracted period of time. 


Even though the station is located 
on what appears to be a bed of quick- 


‘sand and even though in dry weather 


some vibration is noticeable near the 
station building, the presence of wa- 
ter outside the flood wall did not ma- 
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Two Cooper-Bessemer 10-cylinder pumps in opera- 
tion on a crude oil line where the utmost in relia- 


bility is essential. 





Fiquid Pump: 


New York Washington Bradford, Pa. Parkersburg. W. Va. San Francisco, Calif. Houston, Dallas, Greggton. 
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Top, left: Gateway in concrete wall being closed by means of logs and sand bags. Top, right: Extra bags were piled on top of gateway 
logs for possible emergency use. Bottom, left: Portable pumping units inside the concrete wall pumping surface water during the flood. 


Bottom, right: Water is 5 ft. deep outside concrete wall at the height of the flood. 


f terially alter this situation. The soil 
is of such a composition that seep 
water did not enter the _ station 
grounds in the quantities expected. 
In fact, had the entrance gate been 
a little more carefully sandbagged, 
the amount of seep water would have 
been .practically nil, leavirig the. ac- 
tual rainfall to be the only factor to 
be reckoned with in the handling of 
surface water. 

During the 1943 flood of the Missis- 
sippi River, the flood waters were 
allowed to enter the station building 
after removal of all electrical equip- 
ment. The waters reached a height 
of 5 ft. 6 in. above the station floor, 
disrupting the station operation for a 
Period of 2 weeks. In addition to the 
loss in pipe-line capacity, consider- 
able expense was involved in clean- 
ing up the equipment after the flood. 

In 1944, the Mississippi again 
breached the levee system when it 
teached a new high of 39.14 ft. on 
Apri! 30. This time the station build- 
‘ing was sandbagged and most of the 
Water was kept out of the building. 
Small centrifugal water pumps were 
used to take care of the seep water 
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entering the building. This procedure 
relieved the expense of cleaning up 
after the flood but did necessitate the 
loss of pipe-line capacity from the 
flood period due to the presence of 
water immediately outside the sta- 
tion building. Backwater reached a 
height of 4 ft. 4 in. above the sta- 
tion floor during this flood. The ex- 
perience of these two floods in- 
fluenced the decision to erect the 
levee system to insure continuous 
operation during such times. 


Flood Records 


The 1947 flood saw the Mississippi 
River rise to a 103-year record high 
of 40.3 ft. on July 3, slightly under 
the all-time high of 41.39 ft. set at St. 
Louis in 1844. The river levee system 
had been repaired after the 1943 and 
1944 floods, and in addition a levee 
designed to withstand a flood stage of 
50 ft. was in the process of construc- 
tion by the U. S. Engineers. The new 
levee system had been completed at 
some points but not sufficiently along 
the entire course of the river to pre- 
vent the recurrence of disastrous 
floods along the Mississippi Valley. 


Here seep-water pump is in action 


The Valmeyer pump station is lo- 
cated adjacent to the town of Val- 
meyer, Ill., about 30 miles south of 
St. Louis and approximately 3% miles 
from the normal course of the river. 
The breaches in the Mississippi River 
levee system in 1944 and 1947 oc- 
curred at approximately the same 
point, some 2 miles west of Valmeyer. 

About 4 hours was required for 
water from the break to reach the 
station grounds, the station being 
somewhat protected by the presence 
of a railroad directly west of the sta- 
tion. During the 1947 flood the first 
break occurred in the river levee be- 
low Harrisonville, Ill., 8 miles below 
the pump station. Back water from 
this break completely surrounded the 
pump station prior to the break in the 
Valmeyer levee. Inasmuch as the sta- 
tion is close to a high bluff and .pro- 
tected by the railroad on the op- 
posite side, no trouble from river cur- 
rents was experienced in any of the 
floods. While the pump station was 
continuing operation without inter- 
ruption, the 1947 flood did millions 
of dollars damage in the Mississippi 
Valley area. 
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of Interstate 


Natural-Gas Lines Authorized by FPC in 1946-1947 


SOR the fast-growing natural-gas 

pipe-line industry, the Federal 
Power Commission in the 1946-47 fis- 
cal year approved construction of a 
total of 5,369 miles of interstate trans- 
mission lines—nearly double the 
amount authorized in 1945-46 and 
more than four times the 1944-45 
total. 


The mileage approved in the 12 
months ended June 30 involved 735,- 
230 aggregate horsepower in new and 
existing compressor stations and an 
expenditure totaling $273,190,302. 

Indicative of the certain future 
growth of the natural-gas pipe-line 
industry is the fact that the federal 
regulatory commission now has be- 
fore it applications for construction 
of more gas pipe-line mileage than 
the entire total authorized from 1943 
to 1947. These pending applications 
involve 14,292 miles of line and com- 
pressor horsepower totaling 735,230. 

The total expenditure of $768,952,- 
478 for construction proposed in pend- 
ing applications amounts to nearly 
40 per cent of the total value of the 


by Henry D. Ralph 


gas plant of all companies reporting 
to the commission in 1945. 


The Federal Power Commission has 
had jurisdiction over construction of 
all new interstate natural-gas trans- 
mission lines since 1942. The new 
construction it has authorized, much 
of it not yet in place, is shown in 
Table 1, which, of course, does not 
include gathering or distribution lines. 


The natural-gas industry is grow- 
ing so fast that it can’t be measured. 
Strange as it seems, no one knows 


TABLE 1—CERTIFICATES FOR NEW CON- 
STRUCTION ISSUED BY FEDERAL 
POWER COMMISSION TO INTER- 
STATE NATURAL-GAS COM- 
PANIES, BY FISCAL YEARS 

ENDED JUNE 


(Includes looping projects) 

Total Compressor Estimated 

Year No. miles horsepower cost 
1943 4 51 3,560 $1,642,509 
1944 25 2,373 108,490 106,082,485 
1945 43 1,181 66,610 34,170,760 
1946 52 2,994 184,275 127,189,731 
1947 132 5,369 360,349 273,190,302 
(*) 77 +~=14,292 735,230 768,952,478 


*Pending June 30, 1947. 
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This chart graphically illustrates the postwar upsurge in construction of natural-gas pipe 

lines. The vertical bars represent total costs and miles of pipe included in all projects 

authorized by Federal Power Commission in each fiscal year. The right bar shows the 

mileage and cost involved in all construction proposals pending before the commission 
June 30, 1947 
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for certain just how many miles of 
natural-gas transmission lines there 
are in this country. 


A very rough estimate would be 
around 100,000 miles of pipe of all 
sizes (including loops where two or 
more lines run in the same right-of- 
way) excluding field gathering lines 
and local distribution lines and city 
mains. 

The American Gas _ Association 
gives these figures as mileage of 
natural-gas pipe lines in the United 
States: 


TABLE 2—GAS LINE MILEAGE 


Total miles 
182,320 
186,850 
190,270 
195,130 
198,790 
202,780 
210,270 
218.440 
228,350 


However, these figures _ include 
both “transit” and “distribution” 
lines. A.G.A. estimated that the tran- 
sit-line mileage was 81,000 in 1938, 
83,100 in 1939, and 84,700 in 1940. 
Assuming that the proportion remains 
about the same the estimate of 
100,000 miles of transit lines at pres- 
ent would not be far wrong. One 
difficulty is that there is no univer- 
sally accepted demarcation between 
field or gathering lines, transit or 
trunk transmission lines, and distri- 
bution lines. 

The American Gas Association esti- 
mates gas pipe lines of all types at 
the end of 1946 amounted to more 
than 320,000 miles. This figure, how- 
ever, includes city mains as well as 
long-distance transmission lines. Be- 
sides the 228,350 miles of natural- 
gas lines, there are, according to 
A.G.A., 71,290 miles of manufactured- 
gas lines, 18,460 miles of mixed nat- 
ural and manufactured-gas lines, and 
2,810 miles of lines carrying L.P.G. 

Probably the most thorough study 
ever made of the natural-gas indus- 
try was by the Federal Trade Com- 
mission in the early thirties as 4 
part of its investigation of public- 
utility holding companies which led 
to enactment of the Natural Gas 
Act and other legislation. FTC re- 
ported that in 1932 natural-gas pipe 
lines were operated to some extent 
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TABLE 3—INTERSTATE speiges pe OF NATURAL GAS 
(Millions of cubic feet) 


Transported by 


statistics on the natural-gas trans- , 
mission industry, but at present it is 


Total r 


Interstate transportation 
a wen 


pipe lines 
a Nine 





marketed 
production* 


2,306,931 
1,988,177 
1,743,657 


Volume 

(2) (3) (4) (6) 

$2,569,904 
2 


— DS 
Percent « 


of(1) Volumey 


‘ 
Per cent Per cent 
of (1) of (2) 


65.3 
67.2 
67.4 
65.0 
62.0 


$1,105,760 
1,029,758 
990,457 
916,969 
815,672 


43.1 
41.1 
43.0 
46.0 
47.0 


Souree: U. S. Bureau of Mines, Minerals Yearbooks. 

‘Includes field uses and consumption for carbon-black manufacture, both of which gen- 
erally occur near the points of production. {Includes relatively small quantities exported 
to Mexico and Canada, amounting in 1945, for example, to 18,207,000,000 cu. ft. {Prelimi- 


nary figures. 


in 35 of the 48 states, and that the 
tota! trunk-line mileage was approx- 
imately 52,000 miles. This included 
both interstate and intrastate trunk 
lines. 

Since 1932 the volume of natural 
gas transported by pipe lines has 
increased three-fold, as shown by the 
U. S. Bureau of Mines figures in 
Table 3. The lines laid since that 
date are, for the most part, consider- 
ably larger in diameter than those 
in use in 1932, so the mileage now is 
probably about double what it was 
then. 


With the FPC, the difficulty is that © 


the agency does not know how many 
miles of line were placed under its 
jurisdiction by enactment of the 
Natural Gas Act. As required by the 
law it issued “grandfather certifi- 
cates” to all interstate companies 
already in the business without re- 
quiring them to submit an inventory 
of their property. 

As individual pipe-line companies 
have become involved in rate, valu- 
ation, or other proceedings they have 
submitted data showing details of 
their physical plants, including miles 
and sizes of gathering, trunk, and 
distribution lines, number and horse- 
power of compressor stations, and 
volumes of gas transported. But the 
commission has never undertaken to 
put these figures on a uniform basis 
and total them up. 

All natural-gas companies subject 
to FPC jurisdiction submit annual 
statistical reports which are supposed 
tc include complete details of pro- 
perty owned and of all operations. 
But to date the commission has con- 
centrated on getting the companies 
to be complete and accurate in re- 
porting their financial ddta and it has 
not checked up on the physical pro- 
perty figures in the returns. 

A trial tabulation of the 1945 re- 
ports of the 87 largest companies 
(classes A and B—having annual gas 
operating revenues of more than 
$250,000) reporting to FPC revealed 
the data in Table 4. 

The tabulation in Table 4 is pre- 
sumed to include any wholly intra= 
state transmission lines of the report- 
ing companies, but it does not include 
any of the facilities of the smaller 
interstate companies subject to FPC 
jurisdiction, nor lines owned by 
Wholly intrastate companies, such as 
those in California. Also, FPC has 
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made no check to determine if the 
companies reported on a_ uniform 
basis and with the desired complete- 
ness. In course of time the commis- 
sion hopes to develop dependable 


TABLE 4—TABULATION BASED ON 1945 
REPORTS OF 87 COMPANIES TO FPC 


Miles of 
pipe owned 


Field lines 19,981 


Transmission lines: 
O 6.im. GG) .... 
5-10 in. (i.d.) ........ 
10-15 in. (i.d.) 
15-20 in. (i.d.) ..... 
20-25 in. (i.d.) sae 
EE Me OES eee ialnds Vis 


11,338 
22,534 
8,537 
11,561 
6,154 
1,006 
Total transmission lines 61,132 
Compressor stations: No. Horsepower 
Field 48 44,326 
Transmission 470 1,320,049 


TABLE 5—STATISTICS OF NATURAL GAS 
COMPANIES REPORTING TO FED- 
ERAL POWER COMMISSION | 


(Data of 85 reporting companies, 
Classes A and B) 


Number of Customers 
Item— 1946 
Residential 3,077,390 
Commercial 277,741 
Industrial 
Others 


1945 
2,950,960 
262,704 
13,607 


9,532 9,905 





Total ultimate 
consumers 


eee 3,380,406 
Other gas utilities 


1,308 


3,237,176 
1,265 





Total customers 3,380,406 


Gas Sales 
(in 1,000 cu. ft.) 
220,520,000 
59,034,000 
759,095,000 


3,238,441 


Residential 
Commercial 
Industrial 
Other ultimate 
consumers 


207,795,000 
57,040,000 
742,140,000 


44,622,000 82,522,000 





Total sales to ul- 
timate consum- 
1,083,271,000 1,089,497,000 


1,559,022,000 1,465,151,000 





Total sales .. 2,642,293,000 
Revenues 


Gas plant assets. $1,975,171,222 $1,900,368,600 

Operating reve- 
nue 

Operating ex- 
penses 

Depreciation and 
amortization 

Taxes 

Total deductions. 

Net operating 
revenue 

Income from gas 
plant leased to 
others 

Gas operating in- 

109,338,408 


2,554,648,000 


575,392,481 549,214,706 


343,395,771 312,675,607 
54,682,993 
68,093,766 

466,172,530 


55,673,142 
75,460,130 
443,808,879 


109,219,951 105,405,827 


118,457 | 113,045 


105,518,872 


so unsure of the reliability of its 
data that it does not release them 
officially. 

Much more complete statistics are 
published by FPC on investments, 
income, and operations of the 111 
companies it considers to be inter- 
state natural-gas pipe-line companies 
and which report to it regularly. 
Table 5, made up of selected items 
from the composite statistics of these 
companies, gives some indication of 
the size and recent growth of the 
natural-gas pipe-line industry. 


Continuous-Strip Right- 


Of-Way Photography 


Ac photographing of pipe-line 
right-of-way on a_ continuous 
strio of film through an open lens 
without any shutter action is being 
accomplished by Gleason Romans, 
manager, Air Plane’ Pipe Line Patrol 
Co. His objective is to provide prac- 
tiecable, acurate photographic records 
of rights-of-way which may be made 
periodically, possibly once a year. To 
compare existing conditions with 
those of a year ago, two films ex- 
posed a year apart may be projected 
simultaneously on two screens. Fur- 
thermore, Romans plans ‘to go a step 
further and apply his’ method to 
serial photography done in prepara- 
tion for surveying for new linés. 

Svecial equipment has been devel- 
eped by Romans for photographing 
from arrairnlane flying at an altitude 
of 200 to 250 ft. above the ground 
at 75 to 90 m.p.h. and for projecting 
the developed film on a screen so 
that it appears to pass before the eye 
at the rate of 35 m.p.h. 

The photograph is taken through 
a narrow cpen slot in a large camera 
suspended on gimbels where it is 
maintained in a level position by a 
gyroscope. 

In preparation for photographing, 
much care has been taken in order 
to correctly synchronize the speed of 
the film with the ground speed. 

This open-lens procedure has been 
developed with the collaboration of 
maior pipe-line-company engineers. 

During the war an aerial-photog- 
raphy continuously open-lens method 
was applied at higher elevations by 
the U. S. Army in reconnaissance 
ever hostile territory. But the Army 
method did not attempt to record 
the details of ground features as ac- 
curately as pipe-line organizations 
would require for a_ right-of-way 
study. 

The continuous-strip photographic 
method used by Romans provides a 
sharper and more accurate picture 
than obtained by a movie camera. 
Furthermore, continuous strip pho- 
tography uses less than 5 per cent of 
the amount of film required by mov- 
ing-picture methods. 
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nee very comprehensive statistics 
and trends on petroleum pipe-line 
operations, on carriers reporting to 
the Interstate Commerce Commission, 
are obtainable from data tabulated 
by its Bureau of Transport Economics 
and Statistics. 

All oil pipe-line companies do not 
file annual reports with the ICC as 
some are private or intrastate lines. 
Those reporting, however, number 74, 
and represent all the major com- 
panies having approximately 80 per 
cent of the total mileage in the United 
States. The Government-owned Big 
Inch and Little Inch lines constructed 
during the war emergency did not re- 
port to the commission during the 
years operated. Pipe-line companies 
located in California do not report 
to the commission as their oil move- 
ments do not cross the state line. 


Mileage 

The increase in pipe-line mileage 
was rapid between 1938 and 1945 
(final statistics for the year 1946 are 
available in annual reports for the 
individual companies, but the com- 
bined figures have not yet been tab- 
ulated) and reflects expansion during 
the war when submarines were play- 
ing havoc with normal tanker move- 
ments from the Gulf Coast to the 
Atlantic seaboard. From the following 
tabulation it will be noted that the 


by John E. Boice 


Ro E-XPANS1O-N 


Under Way in Natural-Gas Transmission 


ABLE 1—MILES OF LINE OPERATED 


No. of 
companies 


reporting ———————_Crude oil——_——___, 


toLc.C. Gathering 
38,874 
39,573 
40,300 
41,858 
42.318 
42,471 
. 43,276 
43,994 


TABLE 2—INVESTMENT IN TRUNK PIPE LINES 


Investment 
in carrier 
property 
$807,780.468 

829,646,464 
841,976,902 
885,316,742 
918,847,714 
965,464,043 
1,000,741,256 
1,042,522,828 


mileage of gathering lines increased 
5,120 miles during these years, crude- 
oil trunk lines increased 7,795 miles, 
and refined oil lines 4,498 miles, or a 
total increase of 17,413 miles. Some 
of this increase is due to additional 
small companies filing reports with 
the commission but their mileage is 
rather insignificant. 


Investment in Carrier Property 


Investment in pipe-line property 
has followed the general increase in 


OPERATING EXPENSES 
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Fig. 1—Chart showing how operating expenses have changed since 1938 


Refined oil Grand 
total 
95,938 
98,681 

100,156 

105,435 

106,485 

108,783 

111,665 

113,351 


Trunk 
51,781 
53,641 
54,084 
57,502 
56,762 
$7,586 
59,259 


59,576 103,570 


Investment 
in carrier 
property less 
depreciation 
and amortization 
$374,947,568 
384,313,115 
384,436,539 
416,868,987 
434,289,531 
450,599,256 
451,511,649 
450,183,556 


Accrued depre- 
ciation-carrier 
property and amorti- 
zation reserve 
$432,832,900 
445,333,349 
457,540,363 
468,447,755 
484,558,183 
514,864,787 
549,229,607 
592,339,272 


mileage. From the totals shown in 
Table 2 it will be observed that at 
the end of 1945 investment in trunk 
lines represented more than 88 per 
cent of the total. The grand total in- 
vestment at the end of 1945 of $1,042,- 
522,828 is broken down into four 
aor components of property as fol- 
ows: 


Per cent 

Pipe line, including fit- 
tings and labor laying $713,453,304 
Pumping equipment .. 82,443,133 
ear : 70,974,933 
Buildings 51,258,839 


68.44 
791 
681 
4.92 


Total _ $918,130,209 88.07 


The carriers had depreciated ap- 
proximately 57 per cent of the total 
investment as of December 1945. 


Oil Transported 


Table 3 shows the pipe-line move- 
ment of crude oil and refined oils 
during the years 1940 to 1945, inclu- 
sive. 

The figures in Table 3 indicate that 
trunk-line movements of crude oil in 
1945 were nearly 55 per cent greater 
than in 1940 while similar movements 
of refined oils increased 140 per cent 
between these years. 

Considerable duplication results in 
tabulating oil movements because 
each reporting carrier indicates the 
transportation of oil through its own 
pipe lines. It can be appreciated that 
a barrel of oil originating in Texas, 
for instance, may pass through a num- 
ber of connecting lines before its ulti- 
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THE AUTHOR TABLE 4—REVENUES AND TRAFFIC OF LARGE OIL PIPE-LINE COMPANIES 
No. of bbl. of oil originated 
OHN E. BOICE Transportation revenue on line and received 
is a truly ca- (Accounts 501 and 551) from connections 
~~ = A. 
government “4946 1945 “1946 1945 
$273,478,613 $279,982,686 2,105,197,315 2,174,677 ,083 
(Decrease 2.3 per cent) (Decrease 3.3 per cent) 








reer 
employe. Of his 
more than 35 
years of continu- 
ous. service, some 
31 years have been 
with the Inter- 
state Commerce 
Commission at 
Washington and 
San Francisco, largely in the engi- 
neering section, Bureau of Valuation. 
As valuation analyst his duties have 
consisted principally in assisting the 
commission with the preparation of 
basic engineering and tentative valua- 
tion reports on railroad and pipe-line 
companies, . 

Due to his general knowledge of 
oil pipe lines in this country he was 
loaned to Petroleum Administration 
for War from 1942 to 1945 where he 
served as senior transportation engi- 
neer. Before completing that assign- 
ment he assisted in preparing the 
testimony and exhibits for presenta- 
tion to the senatorial committee in- 
vestigating petroleum resources, and 
also in writing the history of wartime 
transportation, 

While on the West Coast, Boice 
completed a course in transportation 


Four quarters 


1947 1946 
$68,717,486 $64,557,635 
(Increase 6.4 per cent) 


$73,004,561 $68,568,490 
(Increase 6.5 per cent) 


1947 1946 
522,717,160 490,806,089 
(Increase 6.5 per cent) 


First quarter 


Second quarter 568,303,561 528,815,230 


(Increase 7.5 per cent) 
TABLE 5—GATHERING LINE AND TRUNK-LINE REVENUES 


Gathering line 
$45,531,735 
44,377,757 
47,330,691 
54,003,712 
53,513,888 
56,507,655 
62,584,569 
63,415,033 


Trunk line 
$181,277,275 
168,088,381 
* 178,429,791 
197,681,060 
191,346,268 
220,144,596 
247,609,884 
240,853,099 


*Difference due to adjustment not allocated. 


TABLE 6—BREAKDOWN OF EXPENSES BETWEEN GATHERING AND TRUNK LINES 
Ratio 
between rev- 
enue and oper- 
ating expenses 
43.28 
45.72 
45.14 


Gathering line Total 
$98,761,123 
97,129,866 
101,918,970 
110,448,441 
123,506,969 
148,447,937 
172,367,510 
191,667,755 


Trunk line 
$72,332,916 
71,600,827 
75,292,534 
81,914,622 
92,389,948 
114,060,008 
132,911,147 
149,814,760 


31,117,020 
34,387,929 
39,456,363 
41,852,995 


and traffic management at University 
of California. 


mate delivery to the East Coast and 
be counted a number of times. The 
number of barrel-miles the oil moves 


TABLE 3—PIPE-LINE MOVEMENT 


via trunk lines is considered more 
accurate in determining the through 
movement. 

The ICC compiles quarterly state- 
ments (Q-600) showing revenues and 
traffic of large oil pipe-line companies 


OF CRUDE AND REFINED OILS 


(Thousands of barrels) 


Number of barrels received into 
system: 
From connecting carriers: 
Crude oil 
Refined oils 


1940 


439,807 
23,266 


1941 1942 1943 1944 1945 


560,750 
24,467 


683,610 
22,448 


761,200 
53,012 


880,451 
93,471 


859,318 
78,035 





463,073 


886,352 
71,950 


585,217 706,058 814,212 937,353 


973,922 


971,112 
82,373 


981,478 
92,321 


1,122,597 
143,517 


1,277,197 
146,967 


1,291,922 
149,967 





958,302 


1,053,485 1,073,899 1,266,114 1,424,164 1,441,889 





Total received into system... 1,421,375 
Number of barrels delivered out 
of system: 
To connecting carriers: 
Crude oil : 427,490 
23,395 


1,638,702 1,779,857 2,080,326 2,398,086 2,379,242 


538,555 
24,539 


670,540 
21,594 


808,104 
57,685 


959,614 
83,049 





450,885 


884,396 
71,915 


563,094 692,134 865,789 1,042,663 


997,994 
81,266 


980,316 
91,360 


1,074,920 
136,048 


1,190,321 
156,368 





956,311 


1,079,260 1,071,676 1,210,968 1,346,689 





Total delivered out of system 1,407,196 


Number of barrels have trunk- 
line movement: 
Crude oil 
REMY WME ooo ee SAS 


Number of barrel-miles (trunk 
lines): 
Crude oil (thousands) 
Refined oil (thousands) 
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1,642,354 1,763,810 2,076,757 2,389,352 


1,283,735 
106,416 


1,347,743 
112,455 


1,749,577 
251,399 


437,679 
70,916 


(both crude and refined) having an- 
nual operating revenues of more than 
$500,000. A total of 44 companies re- 
port within that class. The figures 
in Table 4 are taken from such state- 
ments. 

The decline in both transportation 
revenue and traffic in 1946 from 1945 
took place between January and Sep- 
tember. Quarterly reports for the first 
9 months of 1946 indicate revenue and 
traffic were 5.7 per cent and 6.9 per 
cent, respectively, below the same 
months of 1945. The last quarter of 
1946 and the first half of 1947, how- 
ever, reflect a trend in the opposite 
direction and substantiate the present 
all-time high demands for refined 
products. During the past 9 months 
reporting pipe-line companies re- 
ceived $211,594,825 in transportation 
revenue compared with only $197,092,- 
325 for the same months in 1945 and 
1946, an increase of 6.9 per cent. They 
also handled during this latter period 
1,628,012,619 bbl. of oil compared with 
only 1,509,557,423 bbl., an increase of 
7.3 per cent. 


Operating Revenues 


Operating revenues increased from 
$228,215,055 in 1938 to $304,268,132 in 
1945. 

The segregation between gather- 
ing line and trunk-line revenues are 
shown in Table 5. 

In 1945, the gathering lines prov 
ed approximately 21 per cent 
trunk lines 79 per cent of the t 
operating revenue. In the same year 
transportation charges accounted for 


231 








96.86 per cent, storage and demurrage 
0.01 per cent, rents 0.37 per cent, and 
miscellaneous 2.76 per cent of the 
total operating revenue. 


Operaiing Expenses 

Operating expenses almost doubled 
between 1938 and 1945 whereas oper- 
ating revenue increased only about 
33 per cent. This disparity can be 
attributed directly to increased cost 
of labor and materials. Table 6 shows 
a breakdown of expenses between 
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325,000 





gathering and trunk lines for the 
years 1938 to 1945, inclusive. 

Table 7 is a further breakdown 
which compared various items of cost 
in 1938 with 1945. 

The change between 1938 and 1945 
is illustrated by Fig. 1. 


Pipe-Line Taxes 
Like in all business, taxes have in- 
creased tremendously during recent 


years and have been a large factor in 
reducing net pipe-line operating in- 


TABLE 7—COST COMPARISON BETWEEN 1938 AND 1945 





Per cent 
Maintenance: 1938 1945 increase 
Depreciation $29,873,178 $51,623,918 72.81 
All other .. : ‘ 17,670,151 43,002,344 143.36 
IR =o. St Ve Shae ace 36,596,981 72,904,726 99.21 
General office salaries and expenses 7,224,233 10,086,215 39.62 
Other operating expenses 7,396,580 14,050,552 89.96 
Total $98,761,123 $191,667,755 94.07 
TABLE 8—INCREASES IN TAXES, 1938-1945 
FE Other than 
; Year— U.S.Government U.S.Government Total 
f 1938 ; : $24,583,342 $9,744,064 $34,327,406 
5 1939 . , 22,091,927 9,843,714 31,935,641 
“ ee. 31,690,185 9,593,194 41,283,379 
: 1941 ... = 50,042,248 9,590,488 59,632,736 
3 1942 , x ss : 53,475,632 9,746,241 63,221,873 
] 1943 |. 38 56,402,365 9,181,772 65,584,137 
f 1944 : 60,794,752 9,192,475 69,987,227 
= 1945 35,729,646 9,743,325 45,472,971 


TABLE 8—TREND IN NET PIPE-LINE OPERATING INCOME 


1942 1943 1944 1945 


1939 1940 1 
$95,126,526 $83,400,631 $82,558,133 $81,603,595 $58,332,218 $62,620,177 $67,839,716 $67,127,406 


TABLE 10—REVENUE RECEIVED FOR TRANSPORTING BARREL OF CRUDE OIL 
(All figures-in- cents per barrel) 


1941 1942 1943 1944 1945 1946 
14.87 14.74 14.25 11.57 11.50 12.24 
5.20 4.83 5.36 5.76 6.33 6.40 
9.67 9.91 8.89 5.81 5.17 5.84 
1.56 4.47 4.07 2.82 3.21 2.86 
8.11 5.44 4.82 2.99 1.96 2.98 
54.57 36.92 33.82 25.84 17.05 24.39 
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Fig. 2—Comparison of operating revenue and operating income 
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come. As shown by Table 8, govern. 
ment taxes increased 147 per cent be. 
tween 1938 and 1944, whereas state 
taxes remained rather stationary. 
The decline in government taxes 
during 1945 reflects in general adjust- 
ments made on facilities constructed 
during the war for which carriers 
were allowed to amortize investment. 


Net Pipe-Line Operating Income 


Notwithstanding that operating rey- 
enues were generally upward be- 
tween 1938 and 1945, increased oper. 
ating expenses and taxes have re. 
sulted in a downward trend in net 
pipe-line operating income, as indi- 
cated in Table 9. 

The diminution of operating income 
is illustrated by Fig. 2. 


Analysis made of actual opera- 
tions of one particular pipe-line com- 
pany during the years 1941 to 1946 
shows conclusively the general up- 
ward trend of expenses and the de- 
crease in income, when taken on a 
unit basis. Table 10 shows in cents 
the revenue received for transporting 
1 bbl. of crude oil and the net in- 
come remaining after deducting oper- 
ating expenses and taxes. 


American Development of 
Synthetic Gasoline Urged 


Development of synthetic-Zasoline 
production within the United States 
was advocated as a national policy 
in an address by Henry S. Fraser, 
former chief counsel of the Senate 
special committee investigating pe- 
troleum resources. 

He pointed out that less than one- 
third of the proved oil reserves of the 
world are located in the United States 
and that the Middle East is now the 
world’s largest oil reservoir. 

Fraser contended that synthetic 
gasoline “can be produced from 
natural gas at costs similar to present 
costs of producing gasoline from 
crude oil.” He maintained that the 
answer to the United States’ “dilem- 
~ma” is the development of synthetic- 
gasoline production. 

He said that the United States 
should not rely too heavily on im- 
ports from Venezuela, Arabia, and 
other areas, but emphasized he did 
not advocate abandoning American 
holdings abroad. 


Musgrove Buys Producing 
Properties in Kansas . 


Musgrove Petroleum Corp., Wich- 
ita, has purchased two producing 
leases in the Trapp pool of northern 
Barton County, Kansas, for $190,000 
from Ralph J. Weaver, Ralph J. 
Weaver, Jr., Fred R. Holmes, R. L. 
Williams, and S. H. Wilson. The two 
leases include two Arbuckle wells 
and four Kansas City wells. 
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C= a 6-year period, efficiency 

of Hope Natural Gas Co.’s 20-in. 
pipe line between Jackson and Corn- 
well compressing stations declined 
steadily. Tests showed efficiencies as 
low as 60 per cent in the first 10 
miles north of Jackson Station. Be- 
yond that point efficiencies were fair- 
ly normal. It was decided to scrape 
the 10-mile section to remove the 
heavy accumulation of dirt and fluid 
that seemed to be in the line. 

This is a Dresser-coupled line, and 
runs through extremely rugged ter- 
ritory, averaging about 70 fire bends 
per mile, many being very acute 
bends. It was suspected that in some 
of the bends the pipe was badly 
buckled. 

Two scrapers were designed and 
built in Hope’s machine shop, under 
the direction of W. S. Wright. When 
assembled each scraper was 6% ft. 
long, and had two drivers spaced 30 
in. apart, so that it would be unlike- 
ly that both drivers would be in a 
buckled bend at the same time. There 
was a self-aligning universal joint 
between the drivers, and another one 
ahead of them. Driver backup plates 
were small enough to pass through 
20-in. pipe buckled to 16 in. Eight 

The first scraper, designed especially to remove heavy caked dirt. Later, teeth were welded bypass holes were drilled through 
to the cutting edges of scraping plates each driver, with % and %-in. col- 

lars welded over them so that the 

amount of gas bypassed could be con- 

trolled by plugging off unneeded 


Plant-Built Scrapers Effective “oc. oT 


scraper was designed to remove heavy 
caked dirt, and consisted of two rows 
of four Stellite-faced segment-shaped 


2 - “ . scraping plates mounted on hinged 
ll ; Canin Ir ] p mes arms, with coil springs pushing the 
scrapers outward to contact with the 


pipe wall. Later, when this scraper 
was put in use, it was found that 
: + re performance was greatly improved by 
y welding teeth on the cutting edges 
of the scraper plates. This scraper 
W. F. Crutchley weighed 430 Ib. 
and ad No. 2 scraper was designed to clean 


W. S. Wright 


The second scraper, designed to clean up 
the line after the first had removed the 
heavy dirt 
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PIPELINE PERFECTION/ 


WHAT Makes iT? 


The maximum efficiency 
with the minimum of time 
makes “Pipeline Perfection.” 
For this reason Morrison Bros. 
is always alert to speed every 
operation and promote ef- 
ficiency on the job. The 
photographs on this page are 
graphic examples of ‘’Pipe- 
line Perfection” at work on 
the contract now being ful- 
filled in Tennessee and Ken 
tucky. 


SPEEG 
AND 
EFFICIENCY 


Always striving for the fastest and most efficient 
methods, Morrison Bros. has installed the fastest 
communication known between office, superinten- 
dent and gangs. Two-way radios keep the organi- 
zation in constant contact to carry out split-second 
action in every phase of pipeline construction 
Saving time, money and material and getting the 
highest efficiency from man and machine makes 
Pipeline Perfection”. 


A CONTRACT WITH Me MEANS PIPELINE PERFECTION 


| (Moamson ‘Jane CONSTAVETION COIN 


PO BOX 4106 ODESSA. TEXAS PHONE 1640 
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William F. Crutchley, head gas dis- 


patcher of Hope Natural Gas Co., was . 
borm and educated in England. He | 
came to the United States in 1919 and | 


W. F. CRUTCHLEY W. S. WRIGHT 
eniered service with Hope in 1924. 
He held various positions with the 
company until 1942, when he was pro- 
moied to his present position. 

W. S. Wright, superintendent of 
main lines, Hope Natural Gas Co., 
joined the company in 1918. Among 
the positions he has held are those 
of gasoline-plant foreman and district 
superintendent. He was transferred 
to the main-line department:in 1939, 
and received appointment to his pres- 
ent position in 1941. He was born in 
West Virginia in 1899. : 


up the line after the No. 1 scraper 


had removed the heavy dirt. It had 


10 overlapping spring-steel scrapirig 
blades, ahead of which were 8 guide 
wheels held in contact with the pipe 
by coil springs. This scraper weighed: 
350 Ib. 

When all preparations had been 
made, the 10-mile section of line to 
be scraped was taken out of service. 
The next section of the line, 6 miles 
long, was shut in with 200 psi. pres- 
sure on it. Gas to run the scrapers 
was taken out of this reservoir, and 
the volume used was computed from 
the drop in reservoir pressure. 

New wrinkle bends to replace the 
worst fire bends in the line had been 
made up in advance, and the crew 
engaged in replacing the bends 
worked ahead of the scraper crew. 

It was not deemed practical to at- 
tempt to run the scrapers through 
the entire 10 miles at one time, so 
the line was divided into seven sec- 
tions ranging in length from 0.48 to 
3.03 miles, the lengths depending on 
local conditions. Each scraper was 
trun through the line a number of 
times, depending on the amount of 
dirt and fluid removed. In some cases, 
after No. 1 scraper had been run, two 
or three sections of the line were 
connected and No. 2 scraper was run 
the entire distance. 

Five pounds. gas pressure was 
usually sufficient to drive the scraper 
at a speed of approximately 5 m.p.h. 
On a few occasions pressure had to 
be increased to overcome an obstruc- 
tion. To catch the scraper as it 
emerged from the line, a joint of 
slotted pipe, followed by a plain joint 

(Continued on page 255) 
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Portable Onan Electric Plants meet any 
requirement for A.C. or D.C. power on the 
pipeline right of way. They are a dependable 
source of.electricity for a great variety of 
electrical tools and lighting equipment. 

Powered by heavy-duty, 4-cycle engines, 
and specially conionee for field service, Onan 
plants have proved their -stamina. They are 
the choice of many leading pipeline con- 
tractors. 


D. W. ONAN & SONS INC. 
2735 Royalston Ave. Minneapolis 5, Minn. 


Onan plant provides 
power for “holiday” 
testing of pipeline in- 
sulation. 


Onan-powered internal lineup clam 
permits lining up and welding 30” pipelir 
oint every 3 minutes 


MODEL 15DL-Spec. 20 (at left) is rugged, 
compact, lightweight. Powered by heavy- 
duty, 4-cycle, single-cylinder, air-cooled 
Onan 1B engine. 


(with guard frame) 
$3000 {vith gorda 





ONAN ELECTRIC PLANTS 
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Safety-Weld Coupling 


(Continued from page 194) 
In Fig. 6 chains have been placed 
around A and B. They are held to- 
gether with a 5-ton ,hoist. 


In this picture, the line has been 
filled with gasoline and the coupling 
has been tested to 300 psi. Gasoline 
is being pumped through the line. 

The coupling can now be electric- 
ally welded to the pipe line. 

In Fig. 7 the welder has completed 
the first pass or stringer bead around 
each end of the coupling. The clamp- 
ing chains and 5-ton hoist were then 
removed. 


On this particular job, welding fol- 
lowed the sealing of the coupling 
with very little delay. However, ir 
safety considerations had dictated de- 
lay of the welding the pumping could 
have been continued for several days 
(or weeks) before completion of the 
work. 

Figs. 8 and 9 show the completed 
welded joint. There is no danger of 
leaks developing through worn or 
disintegrated packing. The coupling 
is as strong or stronger than the rest 
of the pipe line which it joins. 

The thickness of the coupling wall 
at the ends where the -welds are 
made is designed to be 1% times 
the pipe-wall thickness, in accord- 


ADDING LIFE T0 
OIL AND GAS LIFE-LINES 


Phone 2-9021 


P. O. Box 908 


CORPUS CHRISTI, TEXAS 








ance with A.S.A. code for pressure 
piping for socket and fillet weld dij. 
mensions. 


Several changes in the design of 
the coupling have been made during 
the past 10 months. It has been made 
longer to allow for more space be- 
tween packing rings. Clamping set 
screws have been. provided, eliminat- 
ing the use of anchors as shown in 
Fig. 6. Fig. 10 shows the safety-weld 
coupling as it is being manufactured 
at present. The coupling in this view 
is for 4-in. pipe. The four %-in. cup- 
point set screws at each end of the 
coupling eliminate the need of ip- 
stalling chains or clamps for holding 
the pipe together; as shown on the 
older coupling in Fig. 6. The set 
screws are also used for centering 
the pipe inside the coupling, making 
the annular space between the pipe 
and the coupling equidistant all of 
the way around. 


Clamping is not always necessary, 
but when cold liquid is pumped into 
a hot, empty line, it may, under cer- 
tain conditions, cause the steep pipe 
to contract sufficiently to pull out of 
the coupling if it is not clamped. 

A 4-in. coupling was tested with 
the four %-in. set screws tightened 
onto a 4-in. pipe by Herron Testing 
Laboratories at Cleveland .They re- 
ported that a force of 23,000 pounds 
was exerted before any movement 
between pipe and coupling was no- 
ticed. They estimated that 30,000 lb. 
would be required to entirely pull 
the pipe out of the coupling. 

As shown in Fig. 6 the 5-ton hoist 
is holding a 6-in. line with 1,000 ft. 
of it stripped and lying bare. A 6- 
in. coupling with six clamping screws 
will hold from 30,000 to 45,000 Ib. 
without pulling out. Thus, a large 
margin of safety is provided by the 
set screws. After the stringer beads 
are run, the set screws are removed 
and the coupling is plug welded to 
the pipe through the set screw holes. 

By using a safety-weld coupling 
the line can be put back in service 
without the use of a cutting torch 
or welding equipment. The replace- 
ment section if more than one joint 
long could be welded in an outside 
safe area and then moved into place. 
The old section would be cut out 
with wheel pipe cutters, a hack saw, 
or other mechanical cutting device. 
The couplings would be installed, set 
screws tightened, packing rings pres- 
sured, and then tested. After testing, 
the line would be replaced into serv- 
ice. Several days or weeks later the 
couplings would be welded to the pipe 
after all hazardous vapors had cleared 
away. 

Standard Oil Co. of Ohio and its 
pipe-line subsidiaries have adopted 
the safety-weld coupling method as 
standard procedure on all section 
replacements. The use and applica- 
tion of the coupling is taught in the 
companies’ safety-training schools as 
part of the safety programs. 
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Pipe Line Supplies 


and Earth-Moving Equipment 


Distributors for: 


Bucyrus-Erie Angle Dozers—Koehring Backhoes, 
Draglines and Excavators — International Trac-trac- 
tors and Wheel Tractors— Union Wire Rope — 
Schramm Air Compressors — Gorman-Rupp Pumps — 
International Engines — Blocks — Belt Slings — Hand 
Shovels — Welding Dollies — Chains — Machine Paint 
Rugs — Hand Paint Rugs — Pipe Cradles — Boomers. 


CARDWELL 
Automatic Pipe 
Tongs 


No need of man in ditch 
to release the tongs after 
pipe has been lowered in. 
Sizes for 7” to 26”. 


General Pipe Hook 


. Heavy I-beam construction. 
Sizes from 4” to 24”. Rugged, 


simple, effective. 


Parsons Wheel Trenchliner 


_. Outstanding per- 
_ formance in tough- 
est soil conditions. 
Completion of con- 
tracts is speedier 
and profits greater 
with its use. 


Speed pipe handling with Superior Card- 
well Side-Boom on International Tractor. 








BRUSHES 


_ Serubbing, Clean- 


ing, Painting — 
Bristle, and wire — 
sizes and styles for 
every pipe-line use. 








Tipton Clamp 


Line-up of pipe ends for 
welding is simple with 
these clamps. Designed 
by engineers from speci- 
fications by welders. 
Sizes for 2” to 24” pipe. 


Write - Wire - Call for Further Information 


CLARENCE L. Boyp, INc. 


TULSA, OKLAHOMA-—LD 745 


SEPTEMBER 20, 1947 


GUTHRIE, OKLAHOMA—LD 1 
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Pipe-Line Construction Making Rapid 
Advances Toward Assembly-Line Efficiency 


6 tees variety of improvements in 

pipe-laying methods which have 
applied in 1947 indicate acceleration 
of progress in efficiency, particular- 
ly for the construction of large-di- 
ameter lines. 


While the basic equipment of a 
main-line spread such as large ditch- 
ers, side-boom tractors, dope ma- 
chines, etc., continues to be operated 
as in recent years, there have been 
numerous developments in construc- 
tion details for increasing speed, ac- 
curacy, and quality of pipe line con- 
struction work. 

Important money savings are re- 
ported in 1947 by the use of two-way 
radio communication between super- 
visors, utility welders, trucks, field 
headquarters, etc. Airplanes are fa- 
cilitating contacts of executives with 
work in the field which expedites 
progress. 

Measures employed are discussed 
here in the order of the various steps 
from the front to the rear in pipe- 
laying operations. 

A well-cleared right-of-way is es- 
sential for satisfactory progress of 
spread operations. More power saws 
have been used in brush gangs as 
1947 projects progressed. More root- 
ers are observed in right-of-way 
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gangs, particularly in wooded coun- 
try. 

Faster large ditching machines are 
being built. Older types of ditchers 
have been rebuilt and “suped up” 
for greater speed and efficiency. 
Transmission installations afford more 
flexibility in controlling rate of dig- 
ging of the bucket wheel. In addi- 
tion to the usual method of trench- 
ing to the full depth of the ditch, 
some two-stage ditching is done either 


by a preceding ditcher digging to 
half the depth or digging a pilot 
ditch of lesser width from the one 
dug by the larger ditcher that follows. 
Most of the bending of large-diam- 
eter pipe is now done by the C.R.C. 
power - operated bending machine 
which was initiated during the build- 
ing of War Emergency Big Inch lines. 
This machine has demonstrated the 
advantages of bending large-diameter 
pipe by the cold bending method 
developed by Jim Cummings. 
During the building of loops for 
Mississippi River Fuel Corp. an in- 
novation was introduced in the shoe 
equipment for a power - operated 
bending machine. This shoe was de- 
signed by C. L. (Red) Kelso, bending 
foreman for R. B. Potashnick. Man- 
ufacture of bending machines of this 


Left: Factory bends installed on 26-in. loop 
laid in Nebraska by J. R. Horrigan and O. E. 
Dempsey for Natural Gas Pipeline Co. of 
America. Below: Pipe-bending machine built 
at Williams Brothers’ Houston shop for for- 
eign service. This uses a 24-in. shoe and 
bends 40-ft. joints of 24-in. pipe with ¥2-in. 
wall thickness 


type has been undertaken by Per- 
rault Brothers. The Kelso shoe is of 
a caliper type which makes it pos- 
sible to exert a constant pressure 
over two-thirds of the surface of the 
pipe during bending for efficient op- 
eration, tending to avoid buckling. 
Automatic opening and closing facil- 
ities handling of pipe when joints are 
“out of round.” A bend of 2° is made 
at each wrinkle. 


Special bending equipment {for 
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large-diameter pipe has been devel- 
oped by Williams Brothers interests 
for foreign operations. This is built 
on a large tractor with rugged A- 
frame and shoe, thus giving mobility 
for rapid manipulation on the right- 
of-way. During bending the ends of 
the pipe are pulled upwards by winch 
cables. 

Factory bends are being used in 
the bending of several large-diameter 
natural-gas lines this year. In most 
cases the factory bends are installed 
for bends at the more acute angles, 
the more obtuse bends being made by 
bending machines. The desired angle 
of bend is either achieved by a sin- 
gle factory bend or by combining 
several factory bends of various in- 
crements to procure the angle of bend 
desired. 


Factory Bends for Looping 


In the looping of its Chicago trunk 
line this year, Natural Gas Pipe Line 
Co. of America has been using fac- 
tory bends for all bending in pur- 
suance of a practice started 7 years 
ago. When the author visited lay- 
ing of pipe for one of the company’s 
loops in southeastern Nebraska, Os- 
car E. Dempsey, one of the contrac- 
tors for the project, explained the 
methods employed and their advan- 
tages developed by him in the ef- 
fective application of factory bends. 

Stakes are driven at 100-ft. inter- 
vals along the right-of-way. The en- 
gineer surveying in advance of op- 
erations measures the pipe and the 
ground. He determines the number 
of joints and joint measurements be- 
tween each bend. Stake markings 
tell the ditching machine operator 
how deep the ditch is to be dug. For 
the ditch is “tailor-made” to fit the 
bends. 

Factory bends are ordered and de- 
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Left, above: Internal 
line-up clamp on 26-in. 
natural gas line trans- 
mitting to Chicago 


Right, above: By pro- 
tecting against the ef- 
fect of high winds with 
this special equipment 
it is possible to con- 
tinue to maintain the 
quality of welding 


Right: Tar kettle devel- 
oped this year with 
power-driven bar-type 
agitator that scrapes 
the bottom 


livered to locations along the line 
according to the engineer’s specifi- 
cations. A copy of the engineer’s 
specifications comes to the pipe gang 
foreman 2 or 3 days ahead of the 
time when the pipe gang reaches 
the particular section to which the 
specifications apply. Bends are sup- 
plied by the manufacturer, A. .O. 
Smith Corp., in cuts from 1° to 5°. 
To exemplify how they are assem- 
bled: an 11° bend may be made by 
welding two 5° bends and a 1° bend; 
a 6° bend is made by welding two 
3° bends. 

Internal line-up clamps, mostly of 
hand-operated mechanical types, are 
widely used this year in all big-inch 
pipe because of the rapidity and ac- 
curacy with which they attain prop- 
er alignment. Power-driven machines 
for buffing the beveled ends of pipe 
are to be found on the big jobs. 


To avoid the stopping of welding 
during windy weather, special wind 
breakers made of rubber have been 
developed by Oscar E. Dempsey. 
These are valuable in enabling con- 
tractors to avoid costly shut down. 

Gamma ray or radiographic in- 
spection of welding has demonstrated 
its usefulness on crude-oil and nat- 
ural-gas lines in California in 1946 
and 1947, and it will be applied in 
1948 on large scale foreign pipe lay- 
ing. 

In the laying of most of the big- 
inch projects, the pace set for the 
entire spread to a large extent de- 
pends on the speed of the pipe gang. 
There are usually 14 welders for each 
spread: 2 tack welders, 2 utility weld- 
ers, and 10 bell-hole welders. 

There is a trend among both pe- 
troleum and natural-gas pipe lines 
to utilize coal-tar enamels to an in- 
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Earl A. Benson 


B&M 


*y rep ft 
CONSTR.CO. 


®@ Now Building: 


This aerial photo shows one of three 
10-inch pipe lines now being laid 
across the Mississippi River (80 ft. 
deep and 3400 ft. across) in connec- 
tion with 22 miles of 16 and 12-inch 
lines to the Barataria Gas Fields, ad- 
jacent to New Orleans, for the 
United Gas Pipe Line Co. 


@ Recently Built: 


1100-foot, 72-inch tunnnel ... 
20 feet under railroad yards. 
Also 5 miles of 36-inch line at 
Omaha, Nebraska. 


Experienced builders of OIL, GAS & GASOLINE 
PIPE LINES 


B & M CONSTRUCTION CO. 


General Offices — 316-319 Petroleum Bldg. 
Oklahoma City, Okla. 


xk k 


Wm. V. Montin 
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creasing extent as coatings for the 
usual type of pipe protection. Most 
trunk lines are being coated with 
coal-tar or asphalt coating and 
wrapped with glass mat or asbestos 
felt or both for their entire length. 

Dope is heated for the majority of 
large 1947 projects in the new type 
C.R.C. kettle, with power operated 


spiral agitator and thermostatic con-. 


trol. The kettle, mounted on a truck 
or trailer, is usually loaded from spe- 
cial equipment at the railhead. 


This summer a kettle of a size sim- 
ilar to conventional kettles for dop- 
ing operations, has been introduced to 
pipe-line operations on Mississippi 
River Fuel Corp.’s looping operations. 
This néw type of kettle, developed 
by Perrault Brothers, has agitator 
equipment fabricated from 1%-in. 
square steel bars on the bottom of 
the kettle. When the kettle is in use 
these agitator bars are moved back 
and fourth by a 9-hp. air-cooled gas- 
oline engine which operates through 
a speed reducer. Through this scrap- 
ing action, the bottom of the kettle 
ls swept clean. Either diesel fuel or 
kerosine is burned for fuel. 


The flame is spread through the 
fire box by a blower fan. This type 
of kettle, like the common type of 
dope kettle, is loaded from the ground 
on the job and. towed by tow tractor 
along the right-of-way. It can be 
heated in 2 hours. 

leaning, priming and dope ma- 
chines of types developed in previous 
years are being used. 

Various methods are used to pro- 
tect coating from running, after it is 
applied. These include either kraft 
Paper wrapping, or white washing 
to deflect the heat of the sun. On 
Projects where pipe is protected by 
wat.r-work enamel, the underside, 
mM some cases, is cooled by a water 
spray following the dope machine; 
immediately afterward, the pipe goes 
into the ditch and is backfilled com- 
Plet: ly. Some companies lower in 
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Above: Power-operated 
bending machine with 
caliper-type shoe 


Left: Large tar kettle 
with power-driven spi 
ral agitator and ther- 
mostat control intro- 
duced to pipe lining 
early in 1947 


soon after doping and then “shade” 
the pipe with a light covering of 
backfill prior to final backfilling 
which follows later. 


Mechanical Boring Increasing 


Mechanical boring for road cross- 
ings is increasing because of its ad- 
vantages over the hand methods. 
Boring by the rotary method has 
been discarded by Oscar E. Demp- 
sey who uses punching action, simi- 
lar to that of cable tools, for his 
machines in service in 1947 which, 
under good conditions, can cut an 
average road crossing at the rate of 
100 ft. per hour. Such equipment is 
pneumatically operated. 

In the laying of pipe for Magnolia 
Pipe Line Co.’s Beaumont-Hearne 12- 
in. the contractor, Smith Contracting 
Corp. is utilizing units of equipment, 
for various construction processes, 
which operate along the right-of-way 
under their own power instead of 
being towed in the customary way. 
These units are made at the O. R. 
Smith shop. 

Construction men are utilizing a 
variety of methods in laying long 
river crossings, bay crossings, and 
sea loading lines. Expensive experi- 
ence has taught that it is impractica- 
ble to attempt to support long sec- 
tions of pipe on pontoons. The tow- 
ing of long sections of pipe has been 
successfully done where attention has 
been given to having the tow line as 
short as working conditions allow. 


There is an increase in the use of 
the well-point system of dewatering 
ditches in connection with laying 
across sandy rivers in dry seasons. 
In the laying of pipe for a bay cross- 
ing in California, a method was em- 
ployed for placing long welded sec- 
tions in a ditch filled with water 
from which they were towed sea- 
ward. It is a convenient method pro- 
vided the ditch does not cave. 

With the handling of larger-diame- 
ter pipe under modern conditions, it 
is profitable to give close attention 
to certain details of pipe laying by 
a main line spread. Seconds saved 
in the handling of each joint, par- 
ticularly by the pipe gang, can ma- 
terially increase the day’s progress. 

The significance of the present big- 
inch period of crude-oil pipe lining 
is indicated by the fact that most of 
the main trunk-line mileage is now 
being laid with pipe from 16 to 22 
in. in diameter, while up until 4 
years ago it was only rarely that 
crude-oil lines were laid with pipe 
larger than 12 in. 

In the next 3.years much 30 and 
31-in. will be laid for foreign crude- 
oil lines. Following the construction 
of the 214-mile 30-in. Southern Cali- 
fornia in 1947, it may be predicted 
that 30-in. pipe will be used for fu- 
ture large-capacity natural-gas lines. 
Products lines are being built largely 
with pipe of diameters less than 12 
in. Recently, there has been exten- 
sive products pipe laying with 8 
and 10-in. and much replacing of 
6-in. with 8-in. 

Assembly-line efficiency is increas- 
ing in pipe laying which has the 
distinction of being the most rapid 
type of cross-country construction 
conducted by any industry. 

Gang organization with the modern 
stovepipe procedure, now prevailing, 
has been developed with the advan- 
tages of closer supervision. At the 
same time, progressive construction 
organizations give opportunity for the 
individual initiative of experienced 
supervisors. 
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THE HORTON 
BOUBLE-BECK 
FLOATING ROOF 


Right: The tanks at the extreme left 
and right in the photo have Horton 
Double-Deck Floating Roofs. They 
are 50 ft. in diam. by 48 ft. and 30 
ft. in diam. by 42 ft. respectively. 
The other two tanks have cone roofs. 


@ The Horton Double-Deck Floating Roof is specif- 
ically designed for working or standing storage tanks at 
pipe line stations handling oil products that do not boil at 
normal temperature. It prevents all evaporation losses due 
to filling. It also eliminates practically all standing stor- 
age losses and reduces the danger of fire during the 
storage period. 
The double-deck construction of the Horton Floating 
Roof, the effective Horton seal which closes the space be- 
Aisi: View shucintniy ths tallies tether, alpediilite tween the deck and tank shell, and many other outstanding 
roof supports, mauholes ond wents ot the top deck of features help to make this floating roof first choice of oil 
a Horton Double-Deck Floating Roof. The tank is men everywhere. When.installed on new or existing flat 
85 ft. in diam. by 40 ft. and holds 40,000 bbls. bottom tanks, the Horton Double-Deck Floating Roof 
pays for itself in a relatively short time by the amount of 
evaporation loss it prevents. 


CHICACO BRIDGE & 


Plants in BIRMINGHAM, CHICAGO and GREENVILLE, PENNSYLVANIA 
Bldg. Atlanta, 3 2154 Healey Bidg. Philadelphia, 3___1615-1700 Walnut Street Bidé. 
Birmingham, 1 a Havana 402 Abreu Bidé. 
Tulse, 3 1606 Hunt Bldg. San Francisco, 11__1254-22 Battery Sereet Bldg. 
Houston, 1 5619 Clinton Dr. Detroit, 26 1514 Lafayette B!dé. 
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F you have ever sat day after day 
and used an ordinary slide rule 
for solving problems according to a 
certain formula you will have learned 
to appreciate the old saying, “Neces- 
sity is the mother of invention.” 

In the past the writer was called 
upon to design many gas-distribution 
systems as well as the transmission 
lines which go with them and as he 
turned from one formula to another 
in search of simple methods of solu- 
tion he was struck with the similarity 
of the various formulas which are 
used in the solution of liquid-flow 
problems. 

For example, the Weymouth for- 
mula for solving problems in high or 
intermediate-pressure gas or air trans- 
mission, the Spitzglass formula for 
low-pressure gas and water distribu- 
tion, and the National Transit for- 
mula for oil lines are so similar that 
if the various terms are properly ar- 
ranged on log scales most problems 
of liquid flow requiring their use can 
be solved by one setting of the scales. 
This fact can readily be seen by re- 
producing the formulas in simplified 
form and explaining the terms. 
Weymouth formula: (Gas) 


V H,’? — H:" 
= £ areca aan 
. L 


Spitzglass formula: (Water) 





a=xV ns 


L 
Spitzglass formula: (L.P.G.) 
ey 
ae L 
National Transit Co.: (Oil) 


Recently another formula known as 
the Panhandle has also been derived 
for use in solving gas problems at 
extremely high pressures and because 
this and all of the other formulas 
have been incorporated in the spe- 
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Special Slide Rule 
Solves Pipe-Line 
Engineering Problems 


by Robert M. Hutchinson 


This circular slide rule 
“packs in” many math- 
ematical relationships, 
and is equivalent in ac- 
curacy to the longer 
linear-type rules 





cial slide rule to be described, it will 
also be listed herewith. 
Panhandle formula (high-pressure 
gas) 
H,’ — H/ 
Q = ( > aca 
L 


Explanation of terms: 

Q is volume and for gas and air is 
expressed as cubic feet per hour. 

For water, gallons per minute, and 
for oil, barrels per hour, K is a con- 
stant and varies according to the size 
of the pipe. In gas problems the spe- 
cific gravity, flowing temperature, 
and atmospheric pressure are as- 
sumed. In the Panhandle formula, E 
is the efficiency factor and is as- 
sumed to be 92 per cent. 

H, and H; represent the absolute 
pressure at the inlet and outlet of a 
pipe line, for high-pressure gas and 
air for both the Weymouth and Pan- 
handle formulas. 

H in the low-pressure Spitzglass 
formula is read as inches of water, 
and in the water formula as head in 
feet. 


— author grad- 

uated from 
Pennsylvania 
State College and 
began his work in 
the oil and gas 
business in Tulsa. 
He moved to San 
Antonio in 1924, 
thence to Houston 
in 1929, and be- 
came chief engi- 
neer of Houston Natural Gas Corp. on 
January 1, 1930. He remained in that 
position until August 1945, then be- 
came the company’s director of re- 
search. He is the inventor of the 
Hutchison calculator described in this 
article and also the H. & H. odorizor. 
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In the oil formula the H is termed 
pounds per square inch. The L is the 
length symbol and is read in miles 
for the Weymouth, Panhandle, and 
oil formulas and feet for the Spitz- 
glass low-pressure gas and water for- 
mula. 


The square root sign appears in all 
of the formulas except the Panhan- 
dle, which employs the .5394 power. 

Inspection of the formulas shows 
that three log scales will be neces- 
sary to solve the equations; one scale 
to the base 10, another being the 
square of the scale to the base 10; 
and the third one being the .5394 
power of the base 10 scale. The scale 
of the constant K will likewise be 
to the base 10. 

Note: Numerical values for K (the 
various pipe sizes) can usually be se- 
cured from hand books or calculated 
from the formula. 

An interpretation of the various for- 
mulas reveals that Q equals the root 
of the pressure drop divided by the 
length times the constant K. 

Note: For the Weymouth and Pan- 
handle formulas the reading on the 
log scale will be the difference of the 
squares of the absolute pressures at 
the inlet and outlet ends of the line. 

From the above analysis it can be 
seen that a proper arrangement of 
log scales will make it possible to 
solve for one unknown quantity when 
the other three are known or as- 
sumed; with one setting of the slide. 

Simply stated, each setting of the 
slide should be such that the unknown 
quantity will always be directly op- 
posite one of the known ones. 

By way of illustration, the pressure 
scale can be designated as scale A, 
the length scale as scale B. Scale C 
can be laid off so that the pipe sizes 
are shown for each formula and the 
volume or Q scale can be called 
scale D. 
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PRECISION-BUILT 


SNARL-PROOF 


Lines cannot foul between side 
plates and sheave 


SHAKE-PROOF WASHERS 


Shake-proof lock washers used 
throughout WECO Blocks. 


HEAVY-DUTY 


Tests show WECO Snatch Blocks carry 
working load of 12 tons 


FORGED STEEL 
Hook, trunnion and sheave in WECO 


Snatch Blocks are forged steel for 
maximum strength. 34“ steel side plate. 


FULL SWIVEL 


Choice of fuil swivel hook, clevis or 
eye assembly 


Greater convenience in use is coupled with 
maximum strength and flexibility in the de- 
sign of forged steel WECO Blocks. For con- 
venience, WECO’s exclusive drop-side design 
allows you to reave the block without having 
the end of the line. Just unscrew the hinge 
plate wing nut, lift the side and string your 
line. For greater strength and flexibility in 
use, WECO's forged steel and heat treated 
hook provides extra width at the point of 
greatest load. Another member of the WECO 
Block family is the dependable tong line 
block, made for maximum strength and de- 
pendability. Precision built WECO Blocks pay 
off in longer, more dependable service. Specify 
WECO. Buy from your authorized distributor. 
Write for our new catalog. 


Sold Through Leading Supply Stores 


WELL EQUIPMENT MFG. CORP. 


Subsidiary of Chiksan Company 


Houston 1, Texas 
Export Representation 


CHIKSAN EXPORT COMPANY 


New York 7 Brea, Calif 


Houston 1 





Then if the length shown on scale 
B is placed opposite the pressure drop 
on scale A, the volume will be found 
on scale D, directly opposite the des- 
ignated pipe size on scale C. This 
procedure would obtain for each for- 
mula involving the square root and 
the procedure for the Panhandle for- 
mula which uses the .5394 power 
would be exactly the same except 
that scale E would be used instead 
of B and scale F would be used in- 
stead of scale A. 

The reader can easily understand 
the explanation if he solves the fol- 
lowing equation on an_ ordinary 
Mannheim slide rule: 


Assuming (H,’— H,*) = 8, L = 2, 
and K = 2. Then Q = 4. Set 2 on 
scale B under 8 on scale A, find 2 on 
scale C and beneath read 4 on scale D. 

These are small numbers, however, 
and a solution such as this is, there- 
fore, very simple, but when large 
numbers occur and the problems deal 
with big volumes, a special slide rule 
on which has been plotted the vari- 
ous pipe-line constants and which is 
long enough to eliminate the neces- 
sity of locating decimal points, can 
be used to much better advantage 
from both an accuracy and time-sav- 
ing standpoint. 

Such a special rule has beén devel- 
oped by the writer and is illustrated 
here. It is known as the Hutchison 
calculator and has been extensively 
used by petroleum and gas engineers 
for years. It has recently been revised 
to include the Panhandle formula 
which: was mentioned at the begin- 
ning of this article. As this is now 
the only instrument of its kind, the 
story of its development might be of 
interest to the engineering profes- 
sion. 

By referring to the illustration the 
reader can see the arrangement of 
the scales as described above. He 
will also notice that the scales are 
circular and continuous. This was 
done in order to make the scales di- 
rect reading, not requiring the loca- 
tion of a decimal point. 

The section of the rule between the 
end of the arrow above the letter C 
and the letter B revolves about the 
center pin. The indicator which also 
revolves is used to align the read- 
ings between scales and is likewise 
used to make corrections for specific 
gravity of gas, pressure base, inter- 
val distribution, and to convert daily 
and hourly gas readings back and 
forth. It is also used to convert inches 
of water to ounces, feet to pounds per 
square inch or vice versa. 

A pressure table has also been pre- 
pared for use in solving high or in- 
termediate - pressure gas - pipe - line 
problems. The table shows the gage 
pressure and the square of the ab- 
solute pressures (14.4 + P)* for pres- 
sures ranging from’ 29 in. vacuum to 
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1,000 lb. By using this table in con- 
junction with the slide rule, high- 
pressure-gas problems are reduced to 
a simple addition or subtraction. 
Having determined the arrange- 
ment and number of log scales that 
will be needed to solve the various 
formulas simply and easily, the next 
operation is the compilation of the 
data to be used in plotting the scales 
on a drawing. In order to make the 
scales self-reading, the maximum 
number that can be plotted around 
the circle and still give legibility 
should be used. Then in order to fa- 
cilitate the drafting work, the draw- 
ing should be about five times the 
area desired in the completed rule. 
For example, if an instrument 10 
in. square is desired, the drawing 
should be made 20 to 22 in. square 
and then reduced by photography. 
The chief advantage of making a 
circular slide rule is that the equiva- 
lent of a long rule can be secured in 
about half the size. To illustrate, a 
scale laid out on a circle having a 
5-in. diameter will be equal to a rule 
slightly under 20 in. in length, and 
naturally larger circles will be longer 
in proportion. 
The method used in plotting the 
scales is very simple although a great 
many mathematical calculations must 
be made before the work can be 
started. The computations cover the 
conversion of the logarithms of the 
numbers from 1 to 100 into angles so 
that these angles can be plotted on 
the circles by means of a 360° pro- 
tractor equipped with a vernier and 
which has been firmly attached to 
the drawing board to avoid move- 
ent. To convert the logarithms to 
angles the following calculations are 
ade. Let us assume that the circle 
s to be divided into five equal scales. 
A circle contains 360° so, therefore, 
each scale will occupy one-fifth of 
p60° or 72°. By reducing 72° to sec- 
onds we find, therefore, that the 
length of each scale expressed in sec- 
onds is 257,200. 


Then if 257,200 is multiplied by the 
ogarithms from 1 to 100 expressed as 
2 decimal of the whole and the re- 
sulting numbers be converted to de- 
pees, minutes, and seconds, these 
angles can be plotted and will pro- 
luce the log scale on the circle. For 
Fxample, the angle for the number 2 
ould be calculated as follows: 

Log 2 = .3010. 
Seconds = .3010 X 259,200 = 77,417.~ 
7 to be plotted = 21° — 40’ 


By applying this method to con- 
€tsion all scales and constants can 
pe converted into angles and plotted 
with the protractor. 
In order to plot the square root 
ale opposite, it would only be nec- 
to divide each angle by 2 and 
blot the new angles. In this case the 
ale would cover 36° of the circle. 
explanation will be very evi- 
ent by comparing scales B and D 
n the instrument. 
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STEEL I$ CHEAP! 


“even in bobby pins 
...- AT $6400.00 PER TON 


Across the 5 & 10 counter, steel bobby pins cost only 
a dime for 30—cheap, aren't they, considering the 
service they perform? 


Just one small way in which steel serves humanity. Steel 
is usually sold by the ton. On the tonnage basis, those 
bobby pins cost you $6,400.00, -but who wants a ton of 
bobby pins? But the wire from which those bobby pins 
were made can be bought from the steel mill for only 
$190 a ton. Without that wire, bobby pins would be 
unobtainable at any price. 


This illustrates in a striking manner the small amount which 
the cost of steel plays in the ultimate cost of steel prod- 
ucts. Any increases that have occurred in the price re- 
ceived by the steel producers are not important from an 
inflationary standpoint. Steel IS cheap. 


The average price of steel as obtained by the mills is 4 
little over 3c per pound — about $60 per ton (based on 
weighted production of 9 major steel mill items, repre- 
senting a substantial percentage of steel production in 
the United States.) Including the recently announced in- 
creases, steel has advanced only about !/2c per pound 
over the last ten years. 


SHEFFIELD STEEL CORPORATION 
HOUSTON KANSAS CITY TULSA 


Carbon & Alloy Steel, Ingots, Blooms, Welded Wire Mesh, Wire Products, 
Billets, Plates, Sheets, Merchant Wire Rods, Fence, Spring Wire, 
Bars, Steel Joists, Structural Nails, Rivets, Grinding Media, 
Shapes, Road Guard Forgings, Track Spikes, 
Reinforcing Bars Bolt & Nut Products 


SHEFFIELD STEEL 


SALES OFFICES: big ~~ Ill.; St. Louis, Mo.; Des Moines, la.; Wichita, Kans.; 
Denver, Colo.; Oklahoma City, Okla.; Dallas, Tex.; 
San Antonio, Tex.; New Orleans, La. 

































































































































































































Double-Barreled 
For Cleaning and Pressure 


Program 


Testing Gas Pipe Lines 


by D. K. Stephens 


N connection with the measures 

taken by Panhandle Eastern Pipe 
Line Co. in 1946 and 1947 for in- 
creasing the throughput of natural 
gas through existing lines transmit- 
ting from the Texas Panhandle to De- 
troit, the transmission pipe-line de- 
partment has had a “double-barreled” 
program. 

This has consisted of extensive in- 
terior cleaning of sections of the trunk 
line during the summer of 1946 and 
the testing of the entire main trunk 
line from Liberal, Kans., to Zionsville, 
Ind., during August 1947. 

This article will discuss what was 
accomplished to achieve greater ef- 
ficiency with economical cost and safe 
operation by improved methods and 
equipment. These include utilization 
of the advantages of two-way radio 
and airplane observation in conjunc- 
tion with the work. 


Cleaning 

In the July 5-September 4, 1946, 
cleaning of 570 miles consisting of 
approximately 37 per cent of main 
line, between the Liberal, Kans., and 
Montezuma, Ind., compressor stations, 
the total cost of $97,984 amounted to 
$171.63 per mile. This is approxi- 
mately $36 less per mile than the 
$207.43 per mile cost of cleaning in 
the previous major cleaning done in 
1944. Lower costs were obtained in 
the face of the general increase in 
the cost of labor and supplies. With- 
out hesitation the author asserts that 
80 per cent of the saving was due to 
the use of two-way radio communi- 
cation which made it possible to save 


about 20,000 miles of driving and to 
reduce the length of time that sec- 
tions of the line were out of service. 
According to conservative estimates, 
$25,000 to $30,000 was saved on the 
job by using radio. This saving was 
accomplished by reducing overtime 
labor aad by saving of gas, which 
would have been curtailed from sales, 
and by saving car mileage. 


Left: Four-brush cleaner, placed in specigi 
inserter device, which is ready to be jacked 
into the pipe line 


Below: View of three-brush cleaner showing 
nozzles at forward end 


Previous flow-test data had _ indi- 
cated that by cleaning certain sec- 
tions of lines in loops which showed 
low efficiency, it was possible to raise 
the over-all efficiency between Lib- 
eral and Montezuma by 10,000,000 
cu. ft. per day with existing facili- 
ties. In the 1946 program all sections 
were cleaned which had an efficiency 
of 86 per cent or lower. 


Operating the jack to force the cleaner into the pipe line 
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Blow joint at location where cleaner will be removed from the line. This joint is raised at 

a slight angle in order that the cleaner will clear the ditch when it comes out of the line. 

Openings. approximately 25 ft. from the end of the blow joint, release excessive pressure. 
thus reducing the speed of the cleaner after it passes them 


Oil is fairly well distributed on the 
walls of the pipe the full length of 
all the loops, according to evidence 
obtained in examining joints removed 
from the line. Apparently, this oil 
does not affect the efficiency of loops 
that are up to or above design effi- 
ciency and on which no cleaning was 
necessary. Flow tests showed that 
all such loops were within a fraction 
of 1 per cent of what they were 16 
to 18 months previously. Some had 
even increased in efficiency. How- 
ever, loops that were dirty and had 
low efficiencies in 1944 and 1945 had 
declined further in efficiency at the 
time of the 1946 flow tests. . 

Pipe walls that have oil-saturated 
scale or other foreign matter on them 
are apt to accumulate additional dirt 
as time goes on. Oil in the lines from 
station to station makes it more dif- 
ficult to clean since there is an ab- 
sence of the abrasive effect on the 
pipe walls which is produced by the 
action of loosened scale and dirt as 
it is blown through the line when it 
is dry. 

Since the time element will be a 
vital factor in any future cleaning 
operations, it is highly desirable to 
obtain satisfactory results by passing 
the go-devil only once through the 
pipe. A new design of go-devil now 
being developed by our organiza- 
tion has promise of cleaning thor- 
oughly in one pass through the pipe. 
_The efficiency of the’ cleaned por- 
tion of each loop was increased from 
21 to 13.0 per cent and averaged 6 
per cent. 

Some increase in efficiency was no- 
tied on some sections of line that 
Were not cleaned but which were op- 
Posite sections of the other line that 
Were cleaned. It is thought that the 
Icreased velocity in these sections, 
While bypassing the opposite section, 
did a certain amount of cleaning. 

Owever, other sections that were 
hot cleaned and which were not op- 
Posite sections being cleaned were 
found to be lower in some cases. This 
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D. K. Stephens, 
superintendent of 
transmission lines, 
started with Pan- 
handle Eastern 
-Pipe Line Co. on 
main-line con- 
struction in 1930. 
Subsequently he 
was division su- 
perintendent until 
advancement to 

his present postion in 1938. 


indicated that dirt was moved ahead 
and was deposited in sections with 
the low velocity, thus offsetting any 
over-all gain. 

Dirty lines accumulate more dirt. 
Clean lines stay clean or improve. 

An example of high efficiency may 
be cited in the Greensburg 85.9-mile 
loop. Over-all efficiency of sections in 
the loop cleaned was raised from 85 
to 97 per cent while the efficiency of 
the entire loop was raised from 88 
to 96 per cent. In several sections, 
efficiencies were increased as follows: 
from 81 to 104 per cent; 86 to 103 per 
cent; 87 to 100 per cent. 


Testing 


In the testing of the trunk line 
starting at Liberal station, Kans., on 
August 5, 1947, and proceeding 
through the remainder of the month 
to Zionsville station, Ind., pressure 
was raised to 750 psi. This test was 
to prepare for a program for oper- 
ating at 700 psi. 

The program called for testing a 
85-90-mile interval between stations 
on alternate days. 

For this testing, cars, pickups, 
trucks, and mechanized equipment 
from three districts were assembled, 
of which approximately 15 were 
equipped with two-way radio. These 
were placed at vital points along the 
route in the vicinity of road cross- 
ings, gate valves, etc. For the first 
time in Panhandle Eastern testing 


operations, an airplane, likewise 
equipped with two-way radio, pa- 
trolled the line during testing, fly- 
ing at 500-ft. altitude on a course 500 
ft. to windward. Furthermore, addi- 
tional radio facilities were available 
in the cars of state highway patrol 
cars assigned to cooperate. 

Since gate valves are numbered ac- 
cording to a uniform plan between 
stations, instructions were issued in 
advance which applied to each loop. 

In the interest of safety, gate valves 
were handled remotely during test- 
ing by means of equipment for ma- 
nipulating with a %4-in. sand line op- 
erated by a winch at a distance of 
500 ft. from the valve on the pipe 
line. Near each winch there was a 
gage connected to the line by 500 ft. 
of pressure hose. Section gate valves 
are 8 to 10 miles apart. 

Emergency equipment included. a 
back hoe, cat with bulldozer, welding 
equipment, air compressors, pumps, 
pipe line trucks, Dugas fire fighting 
equipment including asbestos suit. 

In advance of the test, notifications 
were sent to railroads, electric power 
companies, and residents along the 
route; and precautions were taken to 
insure that during testing no one was 
closer than 500 ft. to the line. 

In general, the highest pressures 
were applied to the first three sec- 
tions, totaling approximately 24 miles 
on the discharge side of each sta- 
tion as well as the compressor station 
piping. A more or less “flat” pres- 
sure test was made on the first three 
sections and a “drop” pressure test 
on the following sections. 

Experience of the company indi- 
cates that a consistent program of 
cleaning and testing in alternate years 
is advantageous for maintaining line 
efficiency for the high throughput re- 
quired for meeting increasing market 
demands. 


Plant-Built Scrapers 


(Continued from page 237) 
of pipe, was coupled to the end of 
the line. Friction stopped the scraper 
within a few feet after the pressure 
behind it was released by the slots. 

In all 28 runs were made by the 
two scrapers through the various sec- 
tions of the line. The shortest run 
was 0.48 miles, and the longest was 
4.44 miles. No. 1 scraper traveled a 
total distance of 27 miles, and No. 2 
scraper traveled 40 miles. Very little 
repair work was done on the scrapers. 
Approximately 3,300 gal. of dirt and 
fluid was removed by the scrapers, 
and calculations showed approxi- 
mately 1,000,000 cu. ft. of gas was 
used to drive them. 

Spot checks made under normal 
operating conditions during the win- 
ter of 1946-47 showed an average ef- 
ficiency of 85 per cent, which when 
compared with the 60 per cent ef- 
ficiency that existed previously, made 
the project worth while. 


255 





Pipe-Line Flow Formulas 


(Continued from page 175) 

pipe having a diameter of 0.33 ft., at 
least. Unless and until evidence to 
the contrary is adduced, therefore, 
the friction factor determined by ex- 
periments on drawn brass pipe may 
be accepted as the smooth-pipe fric- 
tion factors. 


Laminar and Turbulent Flow 


During the past 30 years it has be- 
come customary to plot the logarithms 
qf the smooth-pipe friction factors 
against the logarithms of the Reynolds 
numbers. This plot, now familiar to 
most engineers, has three regions, 
each corresponding to a different 
mode of flow. In the first region, ex- 
tending to a Reynolds number of 


about 2,000, the plot is a straight line ' 


sloping downward from left to right, 
making 45° angles with the axis; this 
line corresponds to the laminar mode 
of flow. From a Reynolds number 
of 2,000 to a Reynolds number of 3,000 
the curve is upward, and usually 
dashed; sometimes a band is shown 
rather than a line; this is the transi- 
tion region, and corresponds to an 
unstable, fluctuating mode of flow. 
From a Reynolds number of 3,000 to 
the end of the graph the line slopes 
gradually downward, at first nearly 
straight, but with the slope getting 
closer to zero as the Reynolds num- 
ber increases; this line corresponds 
to the turbulent mode of flow. 


Formula for Pressure Gradient in 
Laminar Flow 


The salient characteristic of laminar 
flow is indicated by its name. The 
fluid behaves as though it were ar- 
ranged in concentric cylindrical lami- 
nas, or sheets, each sliding upon its 
neighbors, being dragged forward by 
the next innermost and being held 
back by the next outermost. There 
is of course some diffusion of mole- 
cules from one lamina to another, 
but no bulk transfer of fluid. The for- 
mula for the pressure gradient in the 
case of laminar flow can be derived 
readily from the definition of viscos- 
ity, which is: 

7 = w (du/dr) (12) 
where 

7 = the force in the flow direc- 
tion per unit area of fluid 
surface parallel to the flow 
direction, in pounds-force 
per square foot, 

u =the velocity of the fluid at 
the point where the force is 
applied, in feet per second, 

r=the distance to the point 
where the force is applied 
from a reference point, this 
distance being perpendicular 
to the flow direction, in feet, 
and 

du/dr = the rate of increase in u with 
r, in reciprocal seconds. 


Taking the reference point on the 
pipe axis, and considering a lamina 
of length 6L and thickness 4r, we 
note that there are forces acting on 
its four surfaces, and that these are 
in balance. The force on the outside 
cylindrical surface is acting to stop 
the forward movement of the lamina, 
as is the force due to the pressure on 
the downstream end, while the force 
on the inside cylindrical surface and 
that due to the pressure on the up- 
stream end are acting to speed the 
forward movement. Equating the dif- 
ference between the forces on the two 
cylindrical surfaces to the difference 
between the forces on the two ends, 
forces in the flow direction being 
positive: 

{d(2 rr 7 6L)/dr] or 


= [d(2 wr dr P)/dL] 6L 
This simplifies to: 


- d(r 7)/dr = r(dP/dL) 


(13) 


(14) 


which is integrated with respect to r 
by: 
r* (dp/dL) 


+ C, (15) 





2 


Since the flow extends to the pipe 
axis, where r is zero, the constant C: 
must be zero, and 


7 = r (dP/dL)/2 (16) 


Combining with Formula 12: 


# (du/dr) = r (dP/dL)/2 = (17) 


which is integrated with respect to 
r by: 


u = (r°/4u4) (AP/dL) + C. (18) 


Assuming that the velocity is zero at 
the wall, where r is D/2, the constant 
C, is: 

(—D*/16 «) (dP/dL) and 


u = (—D*/16« + 1r°/4) (dP/dL) (19) 


Formula 19 shows that with laminar 
flow and zero velocity at the wall the 
velocity is (—D*/16 “) (dP/dL) at the 
axis and decreases with the square of 
the distance from the axis. 


To get the flow rate we write: 
6Q =2rréru (20) 
where 
8Q = the flow rate through the 
lamina of thickness ér, in 
cubic feet per second. 


Making the lamina thin, in the limit: 
dQ = 2rrudr (21) 


which, combining with Formula 19, 
makes: 
—rD*dr 
dQ = 27( + 
16 u 4u 


r’dr 





dP 
»(—) (22) 
dL 


which, integrated from pipe axis to 
wall, gives: : 


= —(*D*‘/128 4) (aP/dL) — (23) 


Formula 23 is Poiseuille’s law, dis. 
covered by experiment before it was 
derived mathematically. Its validity 
has been established by many investi- 
gators. 


Introducing V through Formula 2: 
= — (D*/32 4) (dP/dL) (24) : 


—(daP/dL) = 32¢V/D? (25) 


Comparing this with Formula 8: 


£V*p/2D = 324 V/D ? = (26) 


whence 


f = 64u/DVp=64/Nr = (27) 
In the case of laminar flow, there- 
fore, we may use Formula 25 direct- 
ly to solve for (dP/dL), or we may 
use Formula 27 to calculate f from 
Nr, then use Formula 8. It will be 
noted that Formula 25 does not con- 
tain the density of the fluid; if the 
flow is laminar, the pipe friction is 
independent of the density. However, 
the density does enter into the 
Reynolds number, so that it is neces- 
sary to know the density in order to 
calculate the Reynolds number; or at 
least to .know the maximum value 
the density may have, to calculate 
that the Reynolds number is not too 
great for laminar flow to be stable. 


Calculations to Establish That Flow 
Is Laminar — 


If the pipe diameter, flow velocity, 
fluid viscosity, and fluid density are 
known, and the pressure gradient is 
to be calculated, the procedure is to 
calculate Nr and if this does not ex- 
ceed 2,000, the flow is laminar, and 
Formula 25 can be used to calculate 
(dP/dL); or f can be calculated by 
Formula 27, and used in Formula 8 
However, the problem may be to cal- 
culate the flow velocity which will be 
provided by a stipulated pressure 
gradient; or the diameter necessary 
to get a particular flow rate with a 
certain pressure gradient. In neither 
of these cases can the value of Nr 
be calculated immediately, so that it 
is necessary to establish that the flow 
is laminar by other calculations. 

If the flow is laminar the flow ve- 
locity V may be calculated by For- 
mula 24, or by Formula 9 if Cr is 
known. Combining Formulas 24 and 9 
to eliminate V and solving for Cs, we 
have for laminar flow: 


Cr = [2 D’ (—dP/dL) p]°*/644 (28) 


Formula 27 combined with Formula 
5 yields for laminar flow: 


Ct = (Ne/64)** = (DV p/64u)"* (29) 


Taking 2,000 as the maximum 
Reynolds number for laminar flow, 
the corresponding maximum value 0 
the flow coefficient Cs is (2,000/64)"' 
which is 5.6. Then if V is to be cal- 
culated, and it is suspected that the 
conditions are consistent with lamina 
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Bury Your Pipe 


Corrosion Worries 


PIPE LINE SERVICE PROVIDES THIS TIME-TESTED WAY TO 
PROTECT UNDERGROUND PIPE LINES 


Can you afford not to protect the steel pipe lines you are placing in 
underground service? 
The increasing costs of labor, materials, handling and shipping make 
COMPLETE PIPE the fight against corrosion more important today than ever before. 
PROTECTION SERVICE Reconditioning or replacing underground pipe is an expensive solution 


because it is more costly than the original installation. 


© Coating and wrapping The practical answer is to protect underground lines before they are 
—At the Mill buried. Pipe Line Service offers the complete pipe protection service 


ab Veed ex tate that leaves nothing to chance. 


cOve tie Did Six strategically located plants provide pipe cleaning, priming, coat- 

ing and wrapping—furnishing all materials and equipment to specifi- 

© Pipe Cleaning Service cations. This avoids any division of responsibility and relieves you of 
all details in protecting your lines. 


It will pay you to get the complete facts on this “low-cost insurance” 
for your underground lines. 


© Pipe Storage 


* Pipe Delivery 


Pipe Line Service Corporation 


Pioneers in Steel Pipe Protection 
General offices and plant —Franklin Park, Illinois 


Plants ot Glenwillard, Penna. Longview, Texas ¢ Corpus Christi, Texas ¢ Harvey, la. © Sparrows Point, Md. 
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flow, Formula 28 should be used to 
calculate Cr. If a value of 5.6 or less 
is found, the flow will be laminar, 
and the value of Cs: found can be 
used in Formula 9, or Formula 24 
may be used. If Formula 28 yields a 
value higher than 5.§ the flow is not 
laminar, and the procedure to be used 
is that given below for turbulent-flow 
calculations. 


Combining Formulas 2 and 9 we 
obtain: 


= 


Q = Cs * D’ [D (—dP/dL) (8 p)]°* (30) 


This can be combined with Formula 
28 to eliminate D, yielding another 
formula for Cr: 


(Q/7)* (—dP/dL) (8 ot 


C:=[ 0.125 (31) 





(128 «)* 


Formula 31 may be used to calculate 
whether conditions are consistent with 
laminar flow if the diameter is not 
known; if Cr as calculated by For- 
mula 31 is 5.6 or less, the flow is 
laminar. 

For example, if an oil having a 
density of 1.8 Ib.-force sec.*/ft* and a 
viscosity of 6 X 10~* Ib.-force sec./ft.’ 
is flowing through a pipe having an 
inside diameter of 0.5 ft. at a flow 
velocity of 1.2 ft. per sec., by For- 
mula 29: 

0.5 12x18 


Cr = ( y* = 5.3 





64 xX 6 X 10° 


so that the flow is laminar. 

If the same oil is flowing through 
the same pipe, but at such a rate that 
the pressure gradient is —0.1 lb.- 
force/ft.*, by Formula 28: 


{2 X 0.5° (0.1) x 1.8]°* 


Cr = 5.54 





64 X 6 xX 10“ 


and again the flow is laminar. 

If the same oil is flowing through 
a pipe at the rate of 0.3 ft.*/sec., and 
the pressure gradient is —0.1 lb.- 
force/ft.*, by Formula 31: 


(0.3/3.14)*(0.1)(8 x 1.8)* 
}** = 5.83 





Ce=f 
(128 x 6 xX 10-*)® 


which means the flow is in the transi- 
tion region. 


Laminar Flow of Ideal Gas at 
Censtant Temperature 


The density of an ideal gas is di- 
rectly proportional to its pressure, at 
constant temperature, while the vis- 
cosity of an ideal gas is independent 
of pressure. If gas is flowing steadily 
through a pipe, the mass of gas leav- 
ing the end of the pipe in 1 second 
must be the same as the mass of gas 
entering the beginning of the pipe in 
1 second. Since there is a pressure 
drop through the pipe, the gas enter- 
ing the pipe is under a higher pres- 
sure than the gas leaving the pipe, 
and its density is proportionately 
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higher. The number of cubic feet 
leaving in 1 second is greater than 
the number of cubic feet entering, 
and all along the pipe the flow rate 
and flow velocity are increasing. Thus 
for any location along the pipe: 
M = Qe = QkP (32) 
where 
M = the mass flow rate, in pound- 
force seconds, and 
k = a constant characteristic of the 
gas and the temperature, equal 
numerically to the density at a 
pressure of 1 pound-force per 
square foot, and being meas- 
ured in seconds squared per 
square foot. 


Combining Formulas 23 and 32: 
M = — (k*D‘/128 ») (PdP/dL) (33) 


which is integrated from beginning 
to end of the pipe by: 


M = kz D* (Po? — Pe*)/2564L (34) 


which is valid for laminar flow of an 
ideal gas at constant temperature, ex- 
cept for a very minor correction for 
the change in kinetic energy. 

To establish that the flow is lami- 
nar it must be shown that Nr is not 
over 2,000, or that Cr calculated by 
Formula 28, 29, or 31 is not over 5.6. 
Combining Formulas 2 and 32: 


V = 4M/7D’p (35) 


so that Formula 29 can be replaced 
by: 


Cr = (Nr/64)** = (M/16*Dz)** (36) 


Writing kP for p, Formula 28 be- 
comes: 


Ct = [2 D* (—P dP/dL) k]°*/644 (37) 


which is integrated from beginning 
to end of the pipe by: 
Cr = [k D* (Pv? — P-*)/L]°*/644 (38) 


Combining Formulas 31 and 32 to 
eliminate Q and p: 


(M/7kP)*(—dP/dL)(8kP)* 
Cr=[ 1 (39) 





(128 #)* 


which is integrated from beginning to 
end of the pipe by: 


k (M/z)? (Po? — P.?) 
&Cr = [ 





“LL 


Thus to establish laminar flow of 
a gas, the value of Cr may be calcu- 
lated by Formula 36, 38, or 40, de- 
pending upon the information avail- 
able, and if Cr is not greater than 5.6, 
the flow is laminar. 

For example, if the typical natural 
gas mentioned above, for which p is 
1.4 X 10° lb.-force sec.*/ft.‘ at atmos- 
pheric pressure (2,106 Ilb.-force/ft.*) 
and is 2.1 X 10” lb.-force sec./ft., 
flows through a pipe having an in- 


side diameter of 0.01 ft., at a mass flow 
rate of 1.65 X 10° Ib.-force sec., the 
value of Cr calculated by Formula 36 
is: 

1.65 X 10° 
Cr = ( 





)°* = 3.96 
16 X 3.140.012.1107 


so that the flow is laminar. Now by 
Formula 34 we may calculate, with 
k taken as 1.4 X 10°/2,106, or 6.65 x 
10", that: 


256 X 2.1 X 10 X 1.65 x10" 
(P.*—P-*)/L = 





3.14 x 0.01‘ X 6.65 x 107 
= 4,250 


If (Pe? — P-*)/L is given as 4,250, and 
M is unknown, we establish that the 
flow is laminar by Formula 38: 


[6.65 x 10-7 x 0.01° x 4,250]°** 
C= 





642.110" 


If D is the unknown, we use For- 
mula 40: 


6,65 X 10-7(1.65 x 10°*/3.14)* x 4,250 
8C: [ ay 
(2.1 x 10-*)* 


Cr = 3.96 





Practical Formulas for Laminar Flow 
of Liquids 

In the formulas given dbove the 
symbols represent dimensionless num- 
bers, or quantities whose dimensions 
are expressed in the force-length- 
time system, and the only units used 
have been the pound-force, the foot, 
the second, and various combinations 
of these three, chosen to form a con- 
sistent system. There are advantages 
in using a consistent system of units, 
particularly for deriving formulas, but 
for many measurements and calcula- 
tions it is convenient to use units 
which belong to different systems. 
Thus we commonly measure the 
length of a joint of pipe in feet, but 
its diameter in inches; our pressure 
gages are usually calibrated in 
pounds-force per square inch, but we 
also use manometers graduated in 
inches of water or inches of mercury; 
frequently we express densities in 


_pounds-mass per cubic foot, or 


specific gravity rather than density; 
the viscosities of liquids are some- 
times expressed in poises or centi- 
poises, and of gases in micropoises; 
and many other examples could be 
given. For flow calculations we m 
convert all quantities to the 
tematic unit basis; or we may select 
a set of units for a certain type of 
calculation, and then transform the 
formulas to the basis of the choset 
units, thus deriving what may 
called practical formulas. 

There is no limit to the numbef 
of sets of units which can be selected 
and no general agreement on all unit 
in a set even in one trade or industry. 
Since not all the possible practica 
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WHY CRIPPLE YOUR EFFORT? 


Winning football needs strength! 


Winning advertising needs strength, too. Are 
you, Mr. Oil Advertiser, crippling your effort by 
scattering your advertising among 27 oil papers? 
The Oil and Gas Journal has the STRENGTH to 
carry your message across the goal line every 
time. It’s the LARGEST oil publication in number 
of paid subscribers ... the STRONGEST in 
advertising volume. Yes, when you CONCEN- 
TRATE your advertising in The Journal you'll 
discover that... 


“FOLLOW THE JOURNAL... AND 
YOU FOLLOW THE OIL INDUSTRY” 


PUBLICATION OFFICE: TULSA 1, OKLAHOMA - OFFICES: NEW YORK, PITTSBURGH, CHICAGO, LOS ANGELES, HOUSTON, ENGLAND, CANADA 
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Pritchard 


gas . 


engineering 
services 


Compressor stations 
and additions 
Pressure maintenance 
units 

Dehydration 
Desulphurization 
Conditioning and 
treating 

L.P.G. installations 
Hydrocarbon dew point 
control plants 
Cooling and heat 
transfer 

Removal of entrained 
liquids and dust 


New York * Chicago 

Houston * St. Louis 

Tulsa ° Pittsburgh 
los Angeles 
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Pritchard 


experience 
finds the optimums 
in accomplishing 
your aims. 


Facilities for handling 

or processing natural gas 
from individual 
installations of specialized 
equipment to complete 
plants involving many 
combined functions... this 
veteran staff designs, 
engineers and builds 
“from scratch” 

or to specifications. 


NATURAL GAS DIVISION 
FIDELITY BUILDING 
KANSAS CITY 6, MO. 
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See Sweets Files, Chemical Engineering Catalog, Refinery Catalog, etc. 





formulas can be included, the present 
work will be restricted to those based 
on two sets of units, one for liquids 
and the other for gases. As the pipe 
lines of the oil and gas industry are 
the particular concern of this work, 
units used in that industry will be 
selected, but it is freely admitted 
that other units might have been 
chosen in some cases with as good 
reason. 

For liquids, assumed not to be com- 
pressible, the formulas given above, 
or some of them, will be transformed 
into practical formulas which will 
employ the following symbols: 


B= the flow rate, in barrels per 
day. 

I = the negative pressure gradient, 
or rate of decrease of pressure 
with distance from the begin- 
ning of the pipe, in pounds- 
force per square inch per mile. 

s = the specific gravity referred to 
water at 60° F., or the ratio of 
the density of the fluid to the 
density of water at 60° F. 

d = the inside diameter of the pipe, 
in inches. 

z= the viscosity of the liquid, in 
centipoises. 


In making the transformations the 
standard conversion factors are used, 
such as 12 in. = 1 ft., ete., to caleu- 
late the conversion factors for the 
flow variables, as follows: ~ 


6.50 X 10° B 
233 xX: 167 I 
1.94 s 

0.0833 d 
2.09 x 10° z 


Q 
(—dP/dL) 


) 
D 
” 


Applying these conversion factors 
to Formula 23, there is obtained a 
practical formula for the laminar flow 
of a liquid through a pipe: 


B = 23.81 d‘/z (41) 


Formula 41 can be solved readily 
for B, I, or d; it can also be solved 
for z if it is desired to use a pipe as a 
viscometer. In order to justify the use 
of Formula 41, the value of Cx cal- 
culated from one of the following for- 
mulas, 42, 43, and 44, must not be 
greater than 5.6. 

Formula 42 is the one to use when 
I is unknown; derived from Formula 
29, it is: 


Cr = (Nr/64)** = (1.44 Bs/dz)** (42) 
Formula 43, derived from Formula 
28, and to be used when B is un- 
known, is: 
Ct = (34.2 d*sI/z*)** (48) 
If d is the unknown, use the for- 
mula derived from Formula 31; this 
is Formula 44: 
C.c= GRR isles (44) 


For example, if an oil having a spe- 
cific gravity of 0.95 and a viscosity of 
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For diversified, continuous duty services in industrial, 
chemical and process plants, etc. Peerless centrifugal 
pumps incorporate many proven design features for 
extended pump life, minimum down-time and opera- 
tive economy. They are manufactured in an extensive 
series of advanced types, sizes and capacities up to 
70,000 G. P. M. 


TYPE A 


General Service 
Pump 


Peerless type A pumps afford top-flight, continuous 
duty operation with capacities from 50 to 70,000 g.p.m. 
Heads: 15 to 300 ft. All types of drives: 1 to 1000 h.p. 
Sizes: 2"to 42 discharge. Split-case, single stage,double 
suction type. 


= TYPE AF 
Fire Pump — 


Peerless Underwriters’ Approved fire pumps are avail- 
able for all fire protection services. Capacities: 500 to 
2000 g.p.m. Pressures: to 150 Ibs. single and double 
stage types, for electric, engine, turbine drive or com- 
binations., 


TYPE B 
Boiler Feed Pump 


Peerless Type B multi-stage pumps are designed for 
boiler-feed, pipe line and refinery services delivering 
capacities up to 900 g.p.m. against pressures up to 700 
lbs. For electric and other type drives from 60 to350h.p. 


TYPE DS 


Process Services 
Pump 


The ideal pump for chemical, oil, soap and similar 
process services. Capacities: 10 to 1500 g.p.m. Heads: 
up to 231 feet. Handles a wide variety of corrosive or 
non-corrosive liquids at temperatures up to 200° F.; 
pressures to 100 Ibs. Single stage, single suction. 


PEERLESS PUMP DIVISION - Foon machinery corp. 


Factories: 
indianapolis, Ind. ¢ Quincy, lll. © Los Angeles 31, Calif. 
District Offices: Canton 2, Chio; Philadelphia: Sub- 
urban Square, Ardmore, Pa.; Atlanta: Rutland Bidg., 
Decatur, Ga.; Dallas ; Los Angeles 31, Calif. 
bis a spss pore rv 5 
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30 centipoises is flowing through a 
6-in. id. pipe at the rate of 3,600 
bbl. per day, by Formula 42: 


Cr = (1.44 x 3,600 X 0.95/6 x 30)** 
= 5.23 


so that the flow is laminar; then by 
Formula 41: 


I = (3,600 x 30) + (23.8 X 6") = 3.5 


If the problem were to calculate the 
flow rate, having been given that the 
pressure dropped 3.5 psi. per mile, 
the stability of laminar flow would 
be established by Formula 43: 


Cr = (34.2 x & X 0.95 x 3.5/30")** 
= 5.23 


If it were required to calculate the 
pipe diameter needed to move 3,600 
bbl. per day with a pressure drop of 
3.5 psi. per mile, Formula 44 would 
be used: 


Ct = (102 X 3,600° x 3.5 x 0.95*/30°)°™ 
= 5.23 


Laminar flow is probable with the 
more viscous crudes and with residual 
oils, improbable with kerosine and 
lighter products. 


Practical Formulas for Laminar Flow 
of Ideal Gases at Constant 
Temperature 


The symbols to be used in the prac- 
tical formulas for laminar flow of 
ideal gases at constant temperature 
are as follows: 


Qa = flow rate in cubic feet (meas- 
ured at 14.696 psia. and 60° F.) 
per day. 

p» = the pressure at the beginning 
of the pipe, in pounds-force 
per square inch absolute. 

pe = the pressure at the end of the 
pipe, in  pounds-force per 
square inch absolute. 

= the length of the pipe, in miles. 

F = (ps? — p-’)/1. 

G = the specific gravity referred 
to air at the same tempera- 
ture. 

T = the temperature of the gas in 
degrees Rankine. 

d = the inside diameter of the pipe, 
in inches. 


The conversion factors required for 
the transformations are: 


M 

k 

D 

- (Po? — P.?)/L 


2.74 X 10° QaG 
5.83 x 10*G/T 
0.0833 d 

3.93 F 


iui ul 


The practical formula for laminar 
flow of a gas through a pipe, obtained 
by applying the conversion factors to 
Formula 34, is: 


Qa = 0.0493 F d*/T u (45) 
While Formula 45 can be solved for 





TAPESOAT Those 
“Weak Links” 


In Your Fight Against 
Corrosion... 


It doesn’t make sense to protect pipe with 
quality coatings and then use makeshift pro- 
tection on pipe joints. After all, protection 
is only as good as its weakest joint. 


That's why more and more distribution en- 
gineers are standardizing on TAPECOAT— 
the dependable wrapping if tape form that 
provides pipe joint protection equivalent to 
the mill coating on the pipe. 


TAPECOAT is easy to apply. You simply 
spiral wrap the joint, starting and ending on 
the mill coated pipe, thus making the pro- 
tection on the joint equal to the coating on 
the pipe. It will pay you to guard against 
those “weak links” with TAPECOAT. 


Write for complete details, 


The TAPECOAT Company 


1523 LYONS STREET EVANSTON, ILLINOIS 























STRINGING 


THE “BIGGEST INCH” 


@ the biggest inch 


@ the longest pipe 


@ the longest haul 





Actual scenes along the Blythe to Santa Fe 
Springs 30-inch Pipeline job 


“IT MUST BE DUNN” 


MORE THAN 27 YEARS OF SERVICE 


DUNN BROS. 7": 


1801 MERCANTILE BANK BLDG. 


DALLAS 1, TEXAS 


i. on RIVERSIDE 4081 tli 
Ernest C. Dunn L.D. 362 Ellis E. Dunn 


Home Phone 246 Home Phone 1607—F 12 
Irving, Texas HOUSTON, TEXAS — Lehigh 7259 Irving, Texas 
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F, d, T, or # as well as for Qu, it 
should only be used if the flow is 
jaminar. This will be the case if Cr 
is calculated to be 5.6 or less by For- 
mula 46, 47, or 48. Formula 46, de- 
rived from Formula 36, is to be used 
when F is the unknown; it is: 


Ce = (6.56 X 10° Qa G/du)’* (46) 


If Qc is the unknown, use Formula 47 
derived from Formula 38; it is: 


C: = (3.24 X 10° GFd*/Tx*)** (48) 


If the unknown is d, the formula to 
use is one derived from Formula 40; 
itis Formula 48: 


Cr = (9.13 X 10° Qe G* F/T 1) (48) 


For example, if gas having a spe- 
cific gravity of 0.6 and a viscosity of 
2 X 10” lb.-force sec./ft.? is flowing 
at 60° F. (520° Rankine): through a 
pipe having an inside diameter of 
0.12 in. at the rate of 100 cu. ft. per 
day, by Formula 46: 


6.56 X 10° x 100 X 0.6 
Ct =" (— * = 4.05 
0.12 X 2 x 10° 





so that the flow is laminar; then by 
Formula 45: 


100 X 520 x 2 X 10° 
= 1,020 





0.0493 x 0.12* 


If F had been given as 1,020 and Qu 
was to be calculated, it would have 
been necessary to use Formula 47: 


3.24 X 10°" x 0.6 X 1,020 x 0.12° 
C: = ( yrs 
520 x 2? x 10°* 


= 4.05 


while if F and Qa had been given, and 
d was to be calculated, then by For- 
mula 48: 


9.13 x 10-* X 100° X 0.6* x 1,020 
0. 





G= 





520 x 2° x 10 
= 4.05 


Laminar flow of gases is probable 
only with small flow rates and small 
pipe. 


Laminar Flow in Pipe Lines; Pipe- 
Line Efficiency 


The actual flow rate for laminar 
flow in pipe lines will almost always 
be less than calculated by Formula 41 
for liquids, or by Formula 45 for 
8ases; or the pressure difference re- 
quired will be greater; or the diam- 
eter required will be greater. In rare 
instances roughness of the pipe may 
be partly responsible for the differ- 
ence between calculated and meas- 
ured results; however, in most cases 
the pipe is smooth, but there is addi- 
tional friction due to joints, bends, 
fittings, and so forth. 

_It is possible to make butt joints 
such a way that the surface is sub- 
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stantially continuous from one length 
of pipe to the next, but this is usual- 
ly not practical, so that frequently 
there will be either a groove or a 
ridge wherever two lengths of pipe 
are joined. The fluid has to move at 
right angles to the pipe axis in pass- 
ing such a joint, with the result that 
the flow pattern is changed. After 
traveling some distance along the 
pipe, the laminar flow pattern is re- 
established, but the friction is greater 
where the flow pattern is not laminar. 

Changes in flow direction, such as 
caused by an elbow or a pipe bend, 
also disturb the flow pattern, and the 
disturbance persists for some distance 
downstream from its origin, becom- 


ing progressively less. 

The additional resistance to flow 
depends upon the frequency of such 
disturbing elements, and upon the 
severity of the disturbances. For or- 
dinary good construction they may 
reduce the flow rate 5 to 10 per cent. 
The ratio of the actual flow rate in 
a pipe line to the flow rate calcu- 
lated for a pipe line constructed with 
smooth pipe and containing no dis- 
turbing elements, is called the effi- 
ciency of the pipe line. If the condi- 
tions are such that laminar flow 
should be stable, the efficiency is the 
ratio of the actual flow rate to the 
flow rate calculated by Formula 41 
or Formula 45. 





ITUPLASTIC 


R80. UV S PAT, OFF. 


A KOPPERS PROTECTIVE COATING 


USE BITUPLASTIC FOR 


VAPOR SEALING 


SURFACES EXPOSED TO CORROSION... 





ONE COAT 
THIS THICK 


TWO COATS 
THIS THICK 


THREE COATS 
THIS THICK 


EACH COAT OF KOPPERS 


BITUPLASTIC 


280. ©. 6 Pat ore. 


EQUALS 5 COATS OF PAINT 
Bituplastic is not paint 
iT 1S... 


¥ a highly refined, easily work- 
able coal tar base coating 


v applied cold with brush or 
standard spray 


Va complete vapor seal 
v fire retardant 
Vv impervious to temperatures of 





-50° F to +500° F 
Vv applicable to damp surfaces 
Vv virtually odorless and tasteless 


yf quick drying (usually a matter 
of minutes) 








THE BASE IS TOUGH... 


a time proved seal against corrosion 
... refined coal tar—as a stable dis- 
persion in water—forms a thick plas- 
tic coating for the protection of 
metal, concrete or masonry surfaces. 


AND THE COAT IS THICK... 


Bituplastic covers heavily; Y%4" to a 
coat, or about 5 times the thickness 
of ordinary paint. Successive appli- 
cations can provide a seamless, non- 
porous sheath up to 44” in thickness, 
completely resistant to most corro- 
sive conditions. 
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USE A BRUSH... OR STANDARD SPRAY 
Suggestions for use, 
rate of coverage and 
other data are in a 

*) new Bulletin on Bitu- 

» plastic. Ask your dis- 
tributor or address... 


KOPPERS COMPANY, INC. 


WAILES DOVE-HERMISTON DEPARTMENT 
WESTFIELD, NEW JERSEY 




















This ‘Caterpillar’ Diesel D7 Tractor with hydrau- 
lic bulldozer levels grade through desert dunes 
ahead of the ditcher. 


SEN NS RN TR 
Tes 


This “Caterpillar” D2 Tractor pulls hot-tar 
wagon for weak spots electrically de- 
tected by inspection crews. 


Asgcin it “steals the show.” In fact, this 
all-“‘Caterpillar” Diesel-powered equipment 
is the whole show as it “‘30-inches” the 
world’s largest natural gas pipeline across 
mountain, plain and desert from the Texas 
Panhandle to Southern California. 


The pictures tell the story. 

The unbounded versatility of ‘‘Caterpillar” 
Diesel Tractors and their matched equip- 
ment puts speed, efficiency and economy 








; _This “Caterpiliar” D7 Tractor equipped with 
side-boom lifts pipe for insulating welds when 
joint is too near the wood shoring. 


into pipeline laying. Operations proceed 
like clockwork. 

The ruggedness, dependability, long life 
—and the well-equipped dealer parts-and- 
service organization behind it—are further 
things about this world-famous equipment 
that oil men and contractors appreciate and 
that make their faith in it unshakable. 


CATERPILLAR TRACTOR CO., PEORIA, ILL. 





Early Pipe-Line Batching 


4 THE transportation of refined pe- 


troleum products by pipe line is. 


' not new. This statement may come as 
a surprise to a great many people, 
“many of them within the oil indus- 
try, who have looked upon the batch- 
ing of several refined petroleum 
products through the same line as a 





This information has been 
furnished by E. A. Birge, super- 
intendent, eastern division, 
Plantation Pipe Line Co., who 
gives credit to Floyd E. Warter- 
field, Jr., president, Oklahoma 
Engineering Co., for calling his 
attention to the fact that the 
products pipe line industry gen- 
erally has overlooked the sig- 
nificance of the pioneering oper- 
ations of the United States Pipe 
Line project. Birge was con- 
cerned with these early opera- 
tions in connection with the 
comprehensive study of the 
technique of batch control 
which he discusses in an arti- 
cle published in this issue, be- 
ginning on page 176. 











new development. The first products 
line of authentic record was built by 
the United States Pipe Line Co. in 
1892 and remained in intermittent 
service until 1926. It was constructed 
of 4-in. and 5-in. pipe and extended 
from Titusville to Wilkesbarre, Pa., 
a distance of about 260 miles. In 1902, 
the line was continued on to Marcus 
Hook, Pa., some 100 miles further. 
The system included seven pumping 
stations and two terminals. 

The following is quoted from The 
Oil Well Driller, published in 1905: 

“The independents laid a pipe line 
to transport refined oil from Oil City 
through Titusville and Warren, Brad- 
ford and Wilkesbarre, Pa., to Hamp- 
ton Junction, N. J., for the purpose 
of reaching New York harbor. That 
line has been in operation 4 years, 
and has transported millions of bar- 
tels of refined oil without condem- 
nation of a single barrel. 

“Three different grades of oil (re- 
fined) are transported through the 
same line. They push out the poorer 
grade with a better, and it is turried 
into its own tank by means of a 
valve. They run that second grade 
until they have transported the 
amount desired; then put in a third 
grade until they have transported 
the amount desired of that, and then 
Tepeat the process. 

“In pumping the oil along the line 
it does not mix for a distance of 50 
ft; though, of course, that poorer 
grade mixes with the better for a 
short distance in the line.” 

So far as can be determined from 
available records, only kerosine or 


“refined oils” were pumped through . 
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the United States Pipe Line system. 
The kerosine was of three established 
grades, 110° prime white; 120° stand- 
ard white; and 120° water white. 
Documented records of the early 
gasoline lines are not available, but 
it is known that several small, short 
lines were laid in California around 
1900. In 1917 Midwest Refining Co. 
laid a 40-mile, 3-in. gasoline line 
from Salt Creek to Casper. Several 
casinghead gasoline and distillate 
lines were laid near Boynton, Okla., 
in 1920. These few brief historical 
references are sufficient to establish 
the very early existence of refined- 
oil pipe lines and furthermore that 
“batching” is not a recent innova- 
tion. 


Beginning with 1930, products pipe 
lines began to have a wider commer- 
cial importance in the marketing dis- 
tribution of motor fuels and other 
refined oils. By the close of 1945, 
more than 15,000 miles of refined-oi! 
lines were in use, but it is only with- 
in the past 5 years that the economic 
advantages of “batching” have been 
fully appreciated. 


We sometimes marvel at modern 
progress and development. The last 
paragraph in the Oil Well Driller 
article indicates the pipe liners al- 
most half a century ago proved that 
batching products through a single 
line was practical; and we are just 
now coming to appreciate it. 








The PADDOCK High-Capacity CHLORINATOR stops that algae— 
keeps water systems and cooling towers from getting fouled up with 
destructive bacteria. The Paddock Chlorinator can handle up to 1,000 
pounds per 24 hours within 4% positive control. No float boxes or float 
valves to need replacement or repair. All parts of silver, plastic or glass. 
Effective and economical. Stop water problems with a Paddock Chlorinator. 


Also write and ask us about SURECLOR, the new portable water- 
chlorinating unit for temporary camps. 


Paddock Engincering Cs. of, Jerxae 


900 South Ervay Dallas 1, Texas 
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War Assets Administration, permits us 
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Contamination Control 


(Continued from page 179) 
kerosine would be contaminated be- 
cause of this loop. The contamina- 
tion due to this loop, alone, would 
amount to 1,478 bbl. This is about 
twice the normal spread through the 
entire Plantation Pipe Line system. 
Of course, if both legs of the loop 
were exactly the same size, the same 
length, and had the same degree of 
roughness along the inner pipe walls, 
the problem would not be so serious. 
Such a condition could not easily be 
maintained, however. 

This does not infer that pipe lines, 
already built, which contain loops, 
are hopeless as potential products 
lines. By installing gate valves and 
meters, or some similar arrangement, 
to check and control the flow, the two 
lines could be synchronized. However, 
if the loops were long and of differ- 
ent diameters, it would probably be 
impracticable to try to synchronize 
them. 

Concerning (3), on crude lines, 
where contamination is not a vital 
problem, usually each station pumps 
into a tank at the downstream sta- 
tion. The downstream station takes 
suction from the same tank for its 
pumps. If one station pumps more 
than the other, the tank receives the 
excess or supplies the deficit from 
its stock. It “floats” on the line. Nat- 
urally, it is necessary to carry some 
stock in this tank. Such a tank, on 
a products line, would be a source 
of prohibitive contamination. 

Usually, pipe lines designed for 
operation with float tanks have low- 
pressure fittings on the incoming 
lines. Such lines are not easily con- 
verted to closed-line operation be- 
cause of these low-pressure fittings. 
In closed-line operation, when pump- 
ing past a shutdown station, the pres- 
sure at the idle station would be too 
high for low-pressure fittings. Some 
crude lines have successfully run spe- 
cial batches of products, however, by 
closing off the float tanks and con- 
necting pressure-relief valves to re- 
lieve pressure into the float tanks in 
the event of pressure surges. Any 
product going to the float tanks sim- 
ply remains there and is absorbed 
by the next product pumped. It 
would, of course, be impossible to 
handle a variety of products in such 
a manner. 

A plan of Plantation’s typical sta- 
tion is shown in Fig. 7, as an illus- 
tration of (4), streamlined station 
Piping. In this design dead spots 
which do not flush readily are min- 
imized. 

Considering item (5), products pipe 
lines having pumping equipment de- 
signed so that a quantity of the prod- 
uct being handled drains from pump 
glands into water separators and 
Sumps, to be pumped baek in the 
Stream, must be equipped with a 
sump which can be pumped com- 
pletely dry and with a suitable sump 
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pump which can be run during the 
change from one product to another. 
In doing so, all the contaminating 
product draining into the sump will 
be returned to the “contamination 
plug” between the two products in 
the pipe line. A low-speed, recipro- 
cating pump has been found most 
satisfactory for this sump-pump serv- 
ice. During batch changes in the line, 
the pump must be operated only 
partly filled with fluid, in order to 
keep the drainage moving from the 
sump back into the stream. A high- 
speed centrifugal pump would not be 
well suited for this work. The sump 
is usually designed so the sump pump 
takes suction from a small “top-hat” 


sump in the bottom of the main 
sump. Pump manufacturers are now 
trying out mechanical seals which 
eliminate this drainage from pump 
glands, and this factor is declining 
in importance with the development 
of these seals. 

When drainage from pumps and 
other equipment is run through water 
separators, before going into the 
sump, it has been found advisable to 
provide separate compartments in the 
water separator for gasolines and 
fuels. This avoids contamination on 
changes from one product to another. 


Operating Procedures 
Scheduling.—In products pipe lines, 
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OWENS-CORNING 


Spnecify| KIBERGLAS 


UNDERGROUND PIPE WRAP 


Pipeline companies are constantly on guard against their greatest enemy—corrosion. 
Here, then, is the most economical and efficient solution to that problem—QWENS-CORN- 
ING Fiberglas Underground Pipe Wrap—pioneered in the pipeline industry by Midwestern 

Used as standard reinforcing material by major pipeline and oil companies from coast 
to coast and border to border—in desert, mountain, swamp or other terrain—only Fibergla: 
Underground Pipe Wrap offers all these properties for positive protection — 














e NON-CORROSIVE e MOISTURE RESISTANT 
e@ ACID RESISTANT e@ HEAT RESISTANT 
@ REINFORCES COATINGS 


Now available from the Southwest's most aggressive distributor—with warehouses in Tulsa, 
Oklahoma City, Chicago and Houston — 


MIDWESTERN couowenr C0, INC. 


105 N. Boulder TULSA, OKLAHOMA Phone 3-“119 
15 S. W. 29th St. OKLAHOMA CITY, OKLAHOMA Phone 7-434 


“=“<=< DISTRIBUTORS—OWENS-CORNING Fiberglas Underground Pipe Wrap * CONTINENTAL Red Seal Engines * WOOLDRIDGE Earthm> 
Equipment * BARNES Centrifugal Pumps * VIBER Concrete Vibrators * MANITOWOC Speed Cranes * PAGE Drag Line Buckets * ” 
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Mhrough which several different pe- 
4roleum products are handled for sev- 
eral different companies, it is the 
practice to pump the products in 
“cycles.” A cycle is the period of 
time during which each type of prod- 
uct for each shipper is pumped. A 
cycle is established for each product, 
then the product is pumped once dur- 
ing each cycle for each shipper offer- 
ing it. As an example, suppose a given 
pipe line handled premium and house- 
brand gasoline, kerosine, and diesel 
fuel for each of three companies, A, 
B, and C. Assume gasoline is pumped 
on 5-day cycles and kerosine and 
diesel fuel are pumped on 20-day 
cycles. As illustrated in Fig. 1, dur- 
ing the first 5-day cycle a 6%-day 
supply of premium and housebrand 
for each of the three companies 
would be pumped. The products for 
each company would be pumped in 
a definite order and would maintain 
the same relative position in each 
cycle. During the second and third 
§-day periods, the first “cycle” would 
be repeated, exactly. At the end of 
the third 5-day cycle, a 20-day sup- 
ply of premium and housebrand gaso- 
line for each of the three companies 
will have been put into the line and 
staggered so that deliveries to each 
company will be made at approxi- 
mate 5-day intervals. During the 
fourth 5-day period, a 20-day supply 
of kerosine and diesel fuel for each 
company will be pumped. The 5-day 
surplus supply of gasoline built up 
by the shippers during the first 15 
days will carry them through the 
fourth cycle, during which no gaso- 
line is pumped. In this instance the 
cycle ,for gasoline is said to be 5 
days, and for kerosine and diesel 
fuel, 20 days. 


Proper Product Cycle 


Correctly estimating the proper 
cycle for each product is an impor- 
tant factor in the design of a prod- 
ucts pipe line and the terminal facili- 
ties. This will be taken up in more 
detail later. 

Having decided upon the cycle for 
each product, the next step is to 
determine the most advantageous 
position for each product, with re- 
spect to the other products in the 
pumping schedule, and _ the size of 
batches. The basic principle is to put 
those products next to each other, 
the mixture of which will be dis- 
posable into one or the other prod- 
uct, or into some other product being 
currently handled. 


A batch of a product is defined as 
that quantity of the given product 
which is pumped into the line in one 
continuous unit. It will be separated 
from other batches of the same prod- 
uct by the batches of similar or dis- 
Similar products belonging to the same 
_ or other shippers. Batches vary in size 
_from a few hundred barrels (buffer 
‘batch) to hundreds of thousands of 
q barrels. Buffer batches are frequent- 
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ly inserted to separate two products, 
a mixture of which would be diffi- 
cult to dispose of as contamination. 

Fig. 1 illustrates the principle of 
batching products in cycles. It shows, 
also, the principle of buffer batches. 
It will be noted that a buffer batch 
of kerosine has been inserted be- 
tween gasoline and diesel fuel. Other 
principles, most of which are illus- 
trated by Fig. 1, are: 

1. Contamination between house- 
brand and premium gasoline can 
usually be split both ways with no 
degradation of product. 

2. Tractor fuel-gasoline contamina- 
tion, usually, must be cut out and 
blended to gasoline. 

3. Tractor fuel-kerosine contamina- 


tion, ordinarily, can be cut directly ~ 
to tractor fuel. 

4. Contamination between kerosine 
and diesel fuel can be cut to the 
diesel fuel, with certain limits, with- 
out degrading the diesel fuel. 

5. Contamination between gasoline 
and diesel fuel would not blend read- 
ily with either gasoline or diesel fuel; 
therefore, a “buffer” batch of kero- 
sine is put between them. This buffer 
can be cut in the middle and dis- 
posed of to the gasoline and diesel 
fuel respectively. The kerosine-diesel 
fuel mixture being cut to the diesel 
fuel and the kerosine-gasoline mix- 
ture being blended off into the gaso- 
line. 

6. Contamination between gasoline 
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and kerosine can be cut out~ and 
blended off in small percentage to 
gasoline. 

7. Contamination between two 
brands of housebrand gasolines, or 
two brands of kerosine or diesels, can 
be split both ways with no degrading 
of product. , 

This discussion only illustrates the 
principle in general. There are numer- 
ous state, federal, and manufacturers’ 
specifications which must be consid- 
ered in safeguarding the physical 
properties of the products. 

Heart-cut deliveries. — Experience 
has taught that the spread of con- 
tamination between two products in 


the pipe line is much more rapid at 
the beginning and diminishes grad- 
ually with distance traveled. For this 
reason, it is advisable to make “heart- 
cut” deliveries from a batch at inter- 
mediate terminals and allow the con- 
tamination on either end of the batch 
to go undisturbed to the last termi- 
nal for the product. The term heart- 
cut implies that the delivery is made 
from pure products in the heart of 
the batch. : 

With proper terminal design, heart- 
cut’ deliveries, and favorable distribu- 
tion of products, contamination tanks 
are needed only at the final terminal 
for that product. The size of con- 





tamination tanks at the last terminal 
for a given product should be based 
upon the amount of contamination 
expected, as estimated by the method 
developed later in this article. The 
number of contamination tanks de- 
pends upon the different types of 
contamination to be cut out. It is 
sometimes advisable to have several 
contamination tanks at a point where, 
say, both kerosine-diesel fuel con- 
tamination and_ kerosine - gasoline 
contamination must be set out. The 
mixing of both combinations in a 
common tank would complicate dis- 
posal of the contamination. 

At stations.—It is found advisable 
to set up definite operating proce- 
dures at stations to insure proper 
flushing of pockets in the station 
piping, shutdown units, sump and 
water separators, etc., before the ar- 
rival of an easily contaminated prod- 
uct, such as kerosine. As an example, 
Plantation’s established procedure is, 
in effect, as follows. Before the ar- 
rival of a batch of kerosine, a sta- 
tion must: 

1. Clean one hay tank* and hold it 
out of service to be placed in service 
for the kerosine. (This is a precaution 
against the stream “channeling” 


- through the hay and feeding gasoline 


into the stream from pockets in the 
saturated hay.) 


2. Direct the incoming stream 
through the scraper traps. (Te elimi- 
nate pockets formed by the scraper- 
trap bypass.) 

3. Block off and drain the station 
bypass and pump the contents from 
the sump into the gasoline stream 
before the kerosine arrives. (Elimi- 
nates a pocket.) 

4. If a unit is down, the stream is 
flushed through the idle unit during 
the change from gasoline to kerosine 
in order to remove all the gasoline 
from the system. 

5. All takeoff lines, meter calibra- 
tion lines, strainers, etc., are drained 
of gasoline and the gasoline is pumped 
from the pump to the line before 
kerosine arrives. 

6. The sump is kept clear of prod- 
ucts when the kerosine batch is due; 
and upon the first sign of kerosine, 
the sump pump is put into operation 
and is run completely through the 
change from gasoline to kerosine. 
This keeps the drainage from pump 
glands, gravitometers, etc., going into 
the contamination plug between the 
two products. 

It has proved advantageous to write 
these procedures out in detail in an 


*A hay tank is a horizontal, cylindrical 


tank, usually 36 in. in diameter and 16 ft. 


in length, equipped with a core element 
containing excelsior (hay). The stream en- 
ters one end of this hay tank, loses ve- 
locity because of the relatively large diam- 
eter of the hay tank, and is forced to go 
through the hay in the core in order to 
leave through an outlet at the top of the 
tank. The hay tank is designed to remove 
water and sediment. Each station on Planta- 
tion has two of these tanks. They can be 
run. separately or in parallel. 
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| operations manual, so they become 


routine. The efficiency with which 
they are carried out governs the 
amount of “induced” contamination, 


| ie, the quantity of contamination 


over and above the theoretical nor- 
mal spread through a similar system 
with no contamination points. On 
Plantation’s main line, with 431.6 
miles of 12-in. and 356.8 miles of 10- 
in. and 28 stations, this induced 
spread adds approximately 11 per 
cent to the theoretical “normal” 
spread. A means of calculating the 
normal spread of contamination is 
given later in this article. 


Normal Contamination 


The “normal spread”’ of contami- 
nation between two products is be- 
lieved to be a function of several 
factors, chief among which are veloc- 
ity, differential density between the 
two products, viscosity, and probably 
the pipe friction factor. The exact 
relationship of each factor has not, 
as yet, been determined. 

In collaboration with William J. 
Curry, of Shell Products Pipe Line 
Co., East Chicago, Ind., a series of 
tests were made on Plantation, in 
1943, wherein the spread of contami- 
nation between various products was 
recorded; and the curves shown on 
Fig. 2 were derived from the data 
taken. For these curves, the spread 
of contamination, in feet, was plotted 
against the distance, in feet, traveled 
through the pipe line. In this manner 
it was possible to derive curves which 
would apply to any size of pipe. The 
equations for the two curves de- 
scribed by Fig. 2 are: 


For gasoline-kerosine: 
Y=193x°™" 
For gasoline-gasoline: 


rise 
wherein: 
X = distance traveled in feet 
Y = contamination spread in feet 


Having determined, by use of these 
equations, the anticipated spread of 
normal contamination, in feet, for any 
given length of line, the result is 
multiplied by the capacity of the pipe, 
in barrels per foot, to convert the 
spread to barrels. Table 1 shows the 
capacity per foot of several sizes of 
pipe and indicates a convenient 
method of obtaining the capacity, in 
barrels, of a given length of line. By 
making use of the conversion curves 
on Fig. 2, this can be done directly, 
as indicated in the example given 
on Fig. 2. 

The curves of Fig. 2 represents the 
spread of contamination in three ex- 
perimental cases between products of 
different physical characteristics. It 
is not to be interpreted that the two 
curves of Fig. 2 will indicate the 
spread of contamination between any 
two products. They will, however, 


indicate the order of contamination 
between two petroleum products 
whose physical differences are sim- 
ilar to the products involved in the 
experiments recorded by Fig. 2. Work 
is being done toward determining 
mathematically the part played by 
each factor, in the spread of contami- 
nation; and it is felt that the final 
result will be a family of curves 
similar to those of Fig. 2. 

To support the spread curves of 
Fig. 2, Fig. 3 has been drawn to com- 
pare the spread curves of Fig. 2 with 
the average spread of a large number 
of batches, of different combinations 
of products, through Plantation sys- 
tem. Bearing in mind that the ex- 
perience data plotted on Fig. 3 in- 
cludes products of varying densities 
and viscosities, different, in some in- 
stances from the products used for 
Fig. 2, and that they include “in- 
duced” contamination, considerable 
support is given to the claim that 
Fig. 2 will indicate the order of ex- 
pected contamination for any given 
line, if the proper interpolation be- 
tween the curves is made for the two 
products in contact. 

Some very interesting facts indi- 
cated by Fig. 3 are as follows: 

1. The contamination spread at 
Birmingham is much greater than the 
curves of Fig. 2 indicate. This is ex- 
plained by the fact that the initial 
contamination at the point of, origin, 
caused by switching gate valves; 
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flushing manifold barrels, meters, and 
strainers; hay tanks; and station pip- 
ing, etc., is many times greater than 
the normal for the 12 miles of line, 
as indicated by Fig. 2. This estab- 
lishes the fact that the curves of 
Fig. 2 will apply to short lines only 
if there is a pure interface between 
the two products at the starting point. 


2. A very significant factor in con- 
nection with the relationship of the 
curves of Fig. 2 and the averages 
of actual contamination spread, shown 
on Fig. 3, is that the Fig. 2 curves 
derived at a velocity of approximate- 
ly 7.5 ft. per second in the 12 and 
10-in. main lines, while the average 
spreads of Fig. 3 were all at a lower 
velocity of approximately 5.45 ft. per 
second. Using an average viscosity 
between the gasoline and kerosine, 
the Reynolds number for the experi- 
ments from which Fig. 2 was derived 
was 490,000; whereas, the Reynolds 
number for the average spread data 
of Fig. 3 was only 354,000. This is 
offered in support of the contention 
that the spread of contamination does 
not increase as the Reynolds number 
is decreased, as long as turbulent flow 
is maintained. In fact, it appears that 
the opposite is true. As further sup- 
port of this claim, gasoline against 
kerosine has been pumped in the 
10-in. line at a velocity as low as 
0.7 ft. per second, Reynolds number 
based on viscosity of kerosine, of 


29,000, with no detectable abnormal 
spread between them. The same two 
products have been pumped through 
the 4-in. lines at velocity as low as 
0.5 ft. per second, Reynolds number 
20,000, with only normal spread. Ex- 
periments at even lower velocities 
and Reynolds numbers are in prog- 
ress, and it is hoped to support this 
hypothesis with data from actual tests 
made very close to the critical veloci- 
ties for turbulent flow. 

3. The spread of contamination be- 
tween kerosine and tractor fuel de- 
scribes a fairly well defined curve 
between the gasoline-kerosine and 
the gasoline-gasoline curves. This is 
to be expected since the kerosine and 
tractor fuel are similar products and 
the spread between them should be 
less than the spread between gasoline 
and kerosine. The gasoline-tractor 
fuel spread, on the other hand, very 
closely follows the gasoline-kerosine 
spread. 

Table 2 shows the gravity and 
kinematic viscosity of the products 
involved in the data of Fig. 3. This 


TABLE 2 


Kinematic vis- 
Specific cosity, centistokes 
gravity - -— 
Product— at 60°F. at100°F. at 210°F. 

Gasoline 742 0.58 ; 
Tractor fuel .... .802 1.07 0.58 
Kerosine . 812 1.79 0.87 
Diesel fuel ..... 846 3.20 1.29 
Diesel fuel ..... 841 3.40 1.32 





should be helpful in interpolating on 
Fig. 2 for any given products. 

Table 3 lists the recorded data from 
which the points on Fig. 3 were de- 
rived. 


TABLE 3—(DATA FOR FIG. 3) 


Baton Rouge-Bremen—431.6 Miles of 
12-in. Line 

Ex- 

pected 

spread 

No. Avg. from 

batches Products spread Fig. 2 

48 Gasoline-gasoline 335 *318 

13 Gasoline-kerosine are *657 

16 Kerosine-Diesel fuel .. 540  *657 

3 Gasoline-tractor-fuel .. 645  *657 
5 Kerosine-tractor fuel . 490 
5 Diesel fuel-diesel fuel 170 


Bremen-Greensboro—356.8 Miles of 
10-in. Line 
Gasoline-gasoline .... *201 
Gasoline-Kerosine *413 
Kerosine-diesel fuel ... *413 


Bremen-Knoxville—196.7 Miles of 
8-in. Line 
Gasoline-gasoline 
Gasoline-Kerosine 
Gasoline-tractor fuel .. 
Kerosine-diesel fuel ... 
Kerosine-tractor fuel .. 


Helena-Montgomery—72.3 Miles of 
4-in. Line 
Gasoline-gasoline 
Gasoline-kerosine 
Gasoline-tractor fuel .. 
Kerosine-diesel fuel ... 26 
Kerosine-tractor fuel .. 20 


Helena-Birmingham—12.4 Miles of 
4-in. Line 
Gasoline-gasoline 
Gasoline-kerosine .... 
Kerosine-diesel fuel ... 
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Bremen-Macon—130 Miles of 
4-in. Line 
Ex-. 
pected 
spread 
No. Avg. from 
batches Products spread Fig. 2 
5 Gasoline-gasoline 19 
3 Gasoline-Kerosine .... 38 
3 Gasoline-tractor fuel .. 38 
6 Kerosine-diesel fuel ... 38 
1 Kerosine-tractor fuel.. 20 : 


Bremen-Columbus—84.6 Miles of 
4-in. Line 


9 Gasoline-gasoline 14 16 
4 Gasoline-kerosine eu 29 
3 Gasoline-tractor fuel.. 22 29 
4 Kerosine-diesel fuel... 25 29 


*Includes 6 per cent for induced con- 
tamination. (Only 6 per cent, instead of 
11.6 per cent, as shown by Fig. 5, account 
this point is approximately midway of line.) 


Factors Governing Spread of 
Contamination 


As has been stated previously, the 
exact relationship among the factors 
involved in the spread of contamina- 
tion between two products has not as 
yet been determined. The following 
are simply unproved opinions of the 
writer, concerning the factors which 
govern this spread; and, when pre- 
senting them, we are like the min- 
ister who shouted the loudest when 
his arguments were weakest. In our 
opinion the factors which affect the 
spread of contamination are: 


1. Differential velocity over the 
cross-sectional area of the pipe. Due 
to “drag” along the inner surface of 
the pipe, the fluid at the center of 
the pipe flows faster than near the 
pipe walls. It seems logical that, as 
the friction along the pipe walls in- 
creases, the drag would increase, and 
the spread of contamination would 
increase. In turbulent flow, the aver- 
age velocity through the cross-section 
of the pipe is thought to be as high 
as 0.82 of the maximum velocity; 
whereas, in streamline flow, the aver- 
age velocity is only 0.5 of the maxi- 
mum velocity. This should account 
for the fact that spread of contami- 
nation is greater in streamline flow 
than in turbulent flow. These rela- 
tions give no indication of the amount 
of spread—they are used here only 
qualitatively. 

2. Differential density of the fluids 
in contact—a difference in density 
between two products is thought to 
add a gravitational force which ap- 
parently acts to accelerate the spread 
of contamination, the heavier product 
tending to underrun the lighter prod- 
uct. This influence lessens as the mix- 
ture reaches a point where the change 
from the density of one product to 
that of the other is very gradual. 
This hypothesis is offered in explana- 
tion of the fact that the rate of spread 
of contamination diminishes as the 
products move through the line. To 
illustrate this concept, Fig. 4 shows 
the Y = 1.93 X*” curve of Fig. 2 
drawn on coordinate paper for the 
main line of Plantation’s system. 

The points indicated by O on Fig. 4 
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were plotted from an actual batch. It 
is noted that these points, on the 12- 
in. line, starting with an initial con- 
tamination at 91 bbl. out of Baton 
Rouge, find and follow the theoreti- 
cal curve very closely, with a slight 
increase at Bremen due to induced 
contamination. By comparing the 
spread of curve Y = 1.93 X°™” be- 
tween Bremen and Greensboro, (155 
bbl.), with the spread on the actual 
test curve between the same points, 
but starting at Bremen, (430 bbl.), it 
can be seen that the contamination 
between Bremen and Greensboro 
would be increased to 277: per cent 
of normal by cutting the batch out 


at Bremen and repumping it to 
Greensboro. This illustrates a state- 
ment already made that heart-cut de- 
liveries should be made from batches 
of fuels, or other products between 
which the contamination is a prob- 
lem, and the contamination should 
be allowed to go undisturbed to the 
final terminal for the products. 

3. Viscosity—The part played by 
viscosity in the spread of contamina- 
tion between two products is not fully 
understood. The writer believes that 
viscosity is a retarding influence to 
the spread of contamination. This 
seems logical because high viscosity 
would tend to resist the establish- 
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ment of a differential velocity, 
through a cross-section of the pipe. 
It would seem to counteract, to some 
extent, the frictional drag along the 
pipe walls. It is a fairly well estab- 
lished fact that the friction along the 
pipe walls, in turbulent flow, varies 
only slightly with increase of vis- 
cosity. At the same time, a high vis- 
cosity, of both products, would re- 
tard differential velocities. We do not, 
at this time, have conclusive proof 
of this hypothesis. We might refer, 
howeve:,, to the point, on Fig. 3, 
showing the spread between two types 
of diesel fuel. The spread between 
these two products of relatively the 
sathe specific gravity is much less 
than the spread between two gaso- 


lines of the same relative specific 
gravity. The only apparent explana- 
tion for this is the high viscosity 
of the diesel fuels, as compared to 
the gasolines. 


Contamination Spread in Shut-Down 
Lines 

It has been the general opinion, in 
the products-pipe-line industry, that 
to shut down with kerosine and gaso- 
line, or other relatively ‘dissimilar 
products, in contact with each other 
causes prohibitive spread of contami- 
nation. This concept, and the 2% ft. 
per second minimum velocity rule, 
imposed severe restrictions on opera- 
tions of Plantation’s line. With 17 
takeoff points, short batches, and 





Get FASTER-SAFER-LESS COSTLY 


TANK GAUGING 


regardless of weather or atmospheric conditions 





by REMOTE CONTROL... 


mechanical gauging at each 
tank, or in combination — 











TURN A DIAL... 


PRESS A BUTTON... 


Get Accurate Readings of All Tank Levels with 
Telematic’s Guardian LIQUID LEVEL GAUGE 


TAKE ACCURATE READINGS of all tank levels on your farm in a few minutes, 
each tank level showing instantly on the Telematic Indicator Panel as fast as you 
can turn the dial and push the button. Level appears in feet, inches and one- 
eighth inches in lite-up numerals (finer if desired). Fast, utterly safe, truly accurate, 
much less costly than hand-gauging, Telematic operotes with equally high effi- 
ciency in all weather and under any atmospheric condition. Gauges any number 
of tanks (cone—floating roof—Horton spheroid or sphere —Graver—balloon— 
breather roof) connected to one Telematic Indicator Panel. Distance between 
tanks or from tanks to indicator panel is not a factor. May be furnished with 
mechanical gauging unit at each tank or in combination with remote gauging. 
Also available with communications system for handset telephone plug-in at all 
points along the line. Write for cost-free Telematic booklet. No obligation. 


TELEMATIC 


1702 W. WASHINGTON BLVD. 


CORPORATION 


CHICAGO 12, ILLINOIS, U.S.A. 


multiple products, it was found to 
be physically impossible to keep 
products moving at a velocity greater 
than 2% ft. per second, when fuels 
were in the line, and make the re- 
quired deliveries. It was, therefore, 
necessary to either disprove these 
hypotheses or to work out some ar- 
rangement in which only long batches 
with limited intermediate takeoffs 
were put behind fuels in the line. 

With this in mind, Plantation made 
tests to determine the influence on 
the spread of contamination of fall- 
ing below a velocity of 2% ft. per 
second and of shutting down the 
line with fuels in it. 

It has been shown, earlier in this 
article, that mo excess spread was 
noticed with velocities as low as % 
ft. per second, but with Reynolds 
numbers not lower than 20,000. To 
determine the effect of shutting down 
with fuel against gasoline, a_ test 
batch of kerosine was pumped to the 
4-in. Bremen-Macon lateral line. The 
line was shut down under a pressure 
of 225 psi. for a period of 57 hours. 
After the shutdown period the line 
was started up and the batch arrived 
at Macon with only normal contami- 
nation. 

Fig. 6 shows the topography of the 
line where the test batch lay during 
the shutdown period. From this chart, 
4 is possible to draw the conclusions 
that: 


1. The normal topography of the 
land has little effect on spread of 
contamination, in shutdown lines, at 
least, within reasonable limits. It will 
be noted that from Point A to Point 
B there is a difference in elevation 
of 160 ft. over a distance of approxi- 
mately 1,600 ft. This amounts to a 
10 per cent grade; and is sufficient 
to indicate the lack of effect of ele- 
vation on the spread of contamina- 
tion. 


Change Very Gradual 


To explain this lack of effect, we 
again offer the hypothesis that the 
change from one product to the other 
is so gradual that very little force, 
because of gravitational pull, is pres- 
ent after the change from the density 
of one product to that of the other 
becomes very gradual. 

2. The amount of pressure, as long : 
as the line remains tight, has negli- 
gible effect on the spread of contami- 
nation in shutdown lines. This is 
offered without further proof, as it 
is apparent that probably the only 
effect a pressure pack could have 
would be a tendency to equalize the 
density of the two products, because 
of differential compressibility, thereby 
reducing the gravitational force be- 
tween them. Since, in the foregoing, 
the gravitational force is shown to be 
negligible, no further argument 
should be needed; however, if the 
compressibility factors of 0.6 per cent 
per 1,000 psi. for kerosine, and 0.8 
per cent per 13000 psi. for gasoline, 


THE OIL AND GAS JOURNAL 








EXCLUSIVE 


PATENTED 


FLEXIBLE 


? oe 


4-Cup Assembly 


Pulls More Fluid 
Per Round Trip Than 
Any Other Swab 





Reversible Swab Cups 
Give Double Life 


> 
\> 





2-Cup Assembly Can 
Be Unjointed Here 





Flexible Swab Goes 
Through Curved Pipe 





Wrench Can Be Used 
On Solid Center 





Large By-Pass for 
Flow Through Swab 


@ Advantages of the 4-cup assembly of the 
MECHANICAL BELL-TYPE FLEXIBLE 
TUBING SWAB are its flexibility and the 
REVERSIBLE CUPS which give double life 
for the price of one. 

e@ After many years of research and exhaus- 
tive tests in oil wells of various depths in 
many types of abrasive conditions, the ME- 
CHANICAL REVERSIBLE SWAB CUPS 
have repeatedly made more trips than any 
other swab on the market. 

@ The MECHANICAL TUBING SWAB is 
a tested . . . proven . . . long-wearing .. . 
dependable tool . . . commended by the men 
in the field after many rigid tests. 

@ Available in 2” and 214” sizes . . . Stand- 
ard 2-cup and Flexible 4-cup assemblies. 


rf eine TEA ha san 4) 5 


MECHANICAL 


MANUFACTURING CO., INC. 
yg 
\ =F 
2720 BRYAN STREET 


PHONE 4-3261 
FORT WORTH, TEXAS 


SEPTEMBER 20, 1947 








LOCKWOOD, KESSLER & BARTLETT, Inc. 


32 COURT STREET ° BROOKLYN 2, N. Y. 


Phone TRiangle 5-4032 


ENGINEERS AND SURVEYORS 
since 1889 


Aerial, Route, Topographic, and Construction 
Surveys for Pipe Lines 
e® @ ® 
Photogrammetric and Topographic Mapping 


Engineering Services 











“MANZY “the MAINTENANCE MAN 


KEEPS PIPE LINE EQUIPMENT RIGHT 


He’s a faithful little fellow who's always in there pitching... 
seeing that engines, compressors and other heavy equipment 
receive just the right amount of oil, when and where they need 
it most. 46.of his many brothers were put to work on this Clark 
“Big Angle” Gas-Engine Driven Compressor because the pur- 
chaser wanted long, trouble-free, economical operation. 

You too can insure money-saving efficiency by installing 
Manzel Force Feed Lubricators on present or future pipe line 
equipment. Write for information or advice on any of your 
problems. 


Manzel Inc. now supplies repair parts for all 
models of Bowser and Torrington Lubricators. 


Builders of HIGH PRESSURE 


Manel METERING PUMPS 


Since 1898 
A Subsidiary of Frontier Industries, Inc. 
BROTHERS CO 


336 Babcock Street Buffalo 10, N. Y. 




















are used it can be seen how insig- TABLE 1—CAPACITY OF PIPE IN BARRELS OF 42 GAL. AT 60° F. PER FOOT OF LINE 
nificant is the effect of 225 psi. pres- I.D2 x 0,0009714263 = Cap. per ft. 

sure on the differential density be- Size— 4-in.  6-in. 8-in. 10-in. = :12-in, ~—14-in, 

tween the two products. Since the wt. Ft. P. E. $2 10.790 18.974 28.554 40.483 49.562 45.68 

above experiment, Plantation has Wall thickness 237 -280 322 365 375% 3125 %& 


: LD. 4.026 6.065 7.981 10.02 12.00 13.375 

shut its laterals down over week ends, jp, 16.2087 36.7842 63.6964 «100.40. «144.00 178.8906 
regularly, with fuels,in them; and no Length in feet: 

prehibitive spread of contamination 1 y c 0157456 .0357331  .0618764 0975312  .1398854  .1737790 

2 0314911  .0714663 1237527 1950624 2797708 3475581 

has resulted therefrom. ..... 0472367 1071994 1856291 2925936 4196562 5213371 

F 0629822 .1429326 2475054 3901248 5595415 .6951161 

Flash Point of Fuels 0787278 1786657 3093818 4876560 6994269 8688952 

The data of Figs. 2 and 3 consider 0944733 2143988 43712581 .5851872  .8393123 1.0426742 

ae iar tea apeteche ft ce .1102189 2501320 4331345 .6827184 .9791977 1.2164532 

only the physical mixing of two p ... 1259645 2858651 .4950109 .7802496 1.1190831 1.3902323 

ucts within the limits detectable by , ....... 1417100 3215983 5568872 8777808 1.2589685 1.5640113 


hydrometer determinations of the Example: To find capacity of 6-in. line, Computation: 4,000 ft. 142.93260 
A.P.I. gravity. ies: 18.974 Ib. per ft., 0.280 wall 300 ft. 10.71994 

“There is a further contamination thickness, 4,378 ft. long. 70 ft. 2.50132 
8 ft. 0.28587 








4,378 ft. 156.43973 


T h e 4 e y Ss t one between such products as gasoline 


and kerosine which must be consid- 

ered. Very: small quantities of gaso- 

eee ‘ line will have a big effect on the flash 

. point of kerosine. Roughly, 0.25 per 

‘ gg be O p E R cent of gasoline in kerosine will re- 
duce the flash of the kerosine as much 


>. oy SB ee as 25° or 30° F. 
Fig. 5 shows the relationship of the 
amine "¢ O ee O S | ‘O N spread of contamination by gravity” 
to the spread of contamination by 
“flash point,” between gasoline and 
kerosine. This chart was compiled 
ad 3 L L al U 54 a a L L from a typical batch. From it, the 
7 : oat By: 


following significant facts are indi- 


PRECISION APPEIED 5 Se a 


termined by gravity, is 860 bbl. as 
against a theoretical spread of 770 
ss & ” bbl. from Fig. 2. This is approximate- 
ly 11.5 per cent greater than the 
theoretical spread, because of dis- 
posing of drainage from sumps at 
stations, flushing hay tanks, etc., or 
induced contamination. On lines hav- 
ing no intermediate stations, the 
spread should follow more closely to 
the theoretical spread shown by Fig. 2. 
2. Taking 115°.F. as_ satisfactory 
flash, it was not until 1,180 bbl. after 
the first change, from gasoline to 
kerosine, that good flash was reached. 
It was, therefore, 1,180/770 or 153 per 
cent of the theoretical spread, after 
the first change, before good flash 

oS ALTE EEL RS i kerosine was reached. 
ceacamaadoe mianse ai: lOTF 3. The product between 860 bbl. 
ed together preparatory to ditching. where good kerosine gravity was 
a): reached, and 1,180 bbl., where the 
. . : TAR | flash became 115° F., was kerosine 
HILL, HUBBELL pipe protection engineers are not COND HOT BY oslith senna: aioe tn tek lowet 
satisfied with just “good enough” coating—and— fi6°A! ae = the flash, but not sufficient to show 
. . ‘ 1| up on the hydrometer. Although the 
wrapping. They are constantly improving the ma- =e “drift” of low flash material from 
chine application of enamel for greater time en- fe: “= the head end of the batch will vary 
A i ‘ oi : cel ie with each pipe line, according to its 
during resistance to electrolytic action. Ber “TE complexity of operations, Fig. 5 indi- 
renee °c RRRIE cates the necessity to determine the 
Repeat orders, constitute sound assurance of the Hy wah extent of such drift before switching 
‘ 4 |) Pee the stream to kerosine storage, on the 
success our progressive efforts have attained. hasid anid cf baresioh teatel in ce 

tact with gasoline. 

4. It will be noted that the kero- 
sine ultimately reaches a flash of 
124° F. it is considered geod prat- 


< 2.4% ‘ tice to ship in pipe lines kercsine 
c LEVeE LAN 'D, 0 
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—for years proven by the pipe line industry to be the most practical high pressure cooler available— 
easily cleaned on both shell and tube sides. This patented Western equipment is being used success- 
fully in many major crude oil and finished product pipe line systems, both in the United States and 
in several foreign countries. 
Economy in design and operation is paramount at 
Western. Our engineering department is at your service. EXCLUSIVE DISTRIBUTORS 
Mid-Continent Area 


ENGINEERS — DESIGNERS sas Pig i ou 
MANUFACTURERS — DISTRIBUTORS ER CO. 


of Los Angeles 


All Types Shell and Tube Exchangers In the sale of 


: : @ MULTI-FIN AIR COOLED 
Atmospheric and Submerged Sections EXCHANGER UNITS 


DRAFT AND ATMOSPHERIC ’ 
Pipe, Valves and Fittings 


Full information on any of Western’s products will be furnished promptly on request. 





P.©. Box 1888 TU LSA, OKLAHOMA Phone: 8211 - L.D. 243 


having a flash point at least 8° to 10° 
above the minimum to provide a safe 
margin for reduction of flash due to 
cuts on contamination. 


Application of Contamination Spread 
Data to Design of New Line 


In the foregoing, a method for esti- 
mating the amount of contamination 
to be expected in a given line was 
offered. It will now be illustrated 
how this information can be used in 
the design of a new line, from the 
standpoint of contamination control. 

Assume the following: 

1. Two hundred miles of line from 


a point A to a distribution center B. 

2. Daily throughput of 15,000 bbl. 
per day divided: 

80 per cent motor fuels = 12,600 bbl. 
per day. 

15 per cent kerosine = 2,250 bbl. per 
day. 

5 per cent diesel fuel = 750 bbl. per 
day. 

In considering the size of pipe to 
be laid, the sizes of tanks at termi- 
nals, etc., the contamination data can 
be used as follows: 

1. By consulting Fig. 2, it is seen 
that the spread between gasoline and 
kerosine in an 8-in. line 200 miles 





PIPE LINE 
onsliucliont ) 


We request the opportunity to submit a pro 


posal or bid on your pipe line construction work 


LATEX CONSTRUCTION COMPANY 


/ Li 
"Y Cx€e val, l, tH Vea cle is 


O1l — GAS — GASOLINE — WATER PIPE LINES 


2707 FERNDALE PLACE 
H. Favrot Geo 


Laurence 


ORGANIZED 1936 
A. Peterkin 


HOUSTON, TEXAS 
J. W. Sharman 


long is 183 bbl, (Fig. 5 indicates that 
the head end will have an additional] 
11.5 per cent of spread between the 
products, and a quantity of low-fiash 
kerosine, on lines having intermedi- 
ate stations and complex operations; 
however, for a simple, one-station 
line, as in this example, these fac- 
tors can be ignored.) 


Ignoring induced contamination, 
there will be a total (both ends) of 
2 X 183 = 366 bbl. of contamination 
between gasoline and kerosine of 
which approximately 50 per cent or 
183 bbl. is kerosine to be disposed 
of into gasoline. Since diesel fuel- 
kerosine contamination spread follows 
fairly close to the kerosine-gasoline 
curve, there will likewise be a total 
of 183 bbl. of kerosine to dispose of 
into diesel fuel. 


By experiment, it can be deter- 
mined what percentage of kerosine 
can be blended into gasoline without 
degrading the gasoline and what per- 
centage of kerosine can be blended 
into the diesel fuel. For this example, 
assume 0.5 per cent of kerosine in 
gasoline, and 3.0 per cent of kerosine 
in diesel fuel. 

Considering disposal of the con- 
tamination at the end of the line: 

183 = 0.5 per cent of 36,600 bbl. 

183 = 3.0 per cent of 6,100 bbl. 

Consulting the daily throughput 
figures, this indicates there would be 
enough gasoline received every 
36,600/12,000 = 3.05 days to dispose 
of the gasoline-kerosine contamina- 
tion; and that the amount of diesel 
fuel required to work off the kero- 
sine-diesel fuel contamination, 6,100 
bbl., would be 6,100/750 = 8+ day 
supply. 

On this basis, since kerosine and 
diesel fuel would invariably be 
handled together, the two products 
could be scheduled every 10 days 
(cycles are usually multiples of 5, 
for convenience) and tank sizes at 
terminals for kerosine and diesel fuel 
could be designed to hold a 10-day 
supply plus the appropriate margin 
for inventory fluctuation. 

The usual formula for terminal 
tankage is 210 per cent of the maxi- 
mum requirements for the accepted 
cycle. Disregarding the seasonal fluc- 
tuations for the sake of simplicity, 
the required terminal tankage would 
be 2.10 X 10 X 750 or 15,750 bbl. for 
diesel fuel and 2.10 X 2,250 or 47,250 
bbl. for kerosine. 

If the line has several points where 
deliveries are made, heart-cut deliv- 
eries will probably be made at inter- 
mediate terminals; and the contamina- 
tion control data will be applied to 
the last terminal on the line. In such 
instance the daily requirements at the 
final terminal should be used in de- 
termining the cycle for each product. 

In the above example, suppose that, 
to handle the desired 15,000 bbl. per 
day, either a 10-in. line was required 
or an intermediate pumping station 
on the 8-in. line. If a 10-in. line 
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with ACME 
full-vision GAS MASKS 


You can depend upon Acme gas 
masks to provide the safety you 
need against the hazards of smoke, 
fumes, dusts, mists and gases. 
They afford protection you can 


see through. 


@ Acme’s larger, clear lenses assure 
non-distorted vision—full downward 
vision, too. 


@Acme’s exclusive dead air check 
valve limits the amount of carbon 
dioxide that wearer rebreathes. 


@ Acme provides greater comfort— 
easier and quicker adjustment, too. 


@ And there are Acme canisters to 
filter out dangerous gases. 


Write for complete details 


ACME PROTECTION 
EQUIPMENT COMPANY 


Manufacturers of Full-Vision and All- 
Purpose Gas Masks 
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by MULTI-METAL 


THE superior construction and improved 
materials of Multi-Metal Filter Units give 
longer, more trouble-free service resulting in 
increased production. In addition, because of 
their advanced design, Multi-Metal Filter Units 
often can greatly improve the efficiency of 
existing processing installations. 

The skill and experience gleaned from 35 
years of intensive specialization are at your 
service when you place your process problems 
in the hands of Multi-Metal experts. 

Send for free catalog and wire cloth 
samples, or send prints and specifications for 
an immediate quotation. 

Always in stock—wire and filter 
cloth of all meshes, weaves, and 
metals, Order by the yard or piece. 


Wire Cloth in Fabricated Units 
or by the roll and the cut piece 


Multi- 


WIRE CLOTH COMPANY, INC. 
1350 Garrison Ave., New York 59, N.Y. 
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FITTING 
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larger DANIEL ORI- 
FICE FITTINGS 
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the latest design fea- 
tures; installed in the 
“BIGGEST INCH” 
Texas to California 


Gas Line. 
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ORIFICE 


FITTING CO. 


Los Angeles, Calif. 
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were laid, again referring to Fig. 2, 
there would be 286 bbl., instead of 
183, of kerosine to go into gasoline, 
and a like quantity of kerosine to go 
into diesel fuel. In this case: 

286 = 0.5 per cent of 57,500 bbl. 

= 48 days supply 

286 =3 per cent’ of 9,533 bbl. 

= 12.7 days supply 

Laying the 10-in. line would re- 
quire a 15-day cycle for kerosine and 
diesel fuel, and the storage require- 
ments would become: 

2.10 X 15 X 750 = 23,625 for diesel 
fuel and 2.10 X 15 X 2,250 = 70,875 for 
kerosine. 

-In this example, it would be neces- 


sary to decide whether to build the 
10-in. line, with the attendant in- 
creased cost of construction plus an 
additional 31,500 bbl. of storage at the 
terminal, or the 8-in. line with an in- 
termediate pumping station. 

The means of estimating contami- 
nation tank sizes by using the con- 
tamination spread data is obvious. 


Minimum Batch for Contamination 
Control 


There has been some tendency in 
the pipe-line industry to express the 
contamination between two products 
as a “percentage contamination.” It is 
thought that this term originated on 
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crude lines operating in streamline 
flow, with float tanks in the system, 
etc., where there was some degree of 
contamination throughout a batch of 
special product run through the line 
Even under these conditions, percent- 
age contamination is meaningless, 
since it depends upon the relative 
sizes of the batches and the extent of 
the contamination spread. 


As an illustration of the foregoing 
consider the 200-mile, 8-in. pipe line 
in the preceding example. The spread 
between kerosine and gasoline is 183 
bbl. on each end: total 366 bbl. of con- 
tamination. Of this quantity, 183 bbl, 
is kerosine which will probably be 
blended into gasoline. Suppose A 
Co., who has shipped the kerosine and 
must, therefore, take the contamina- 
tion, has a batch of 5,000 bbl. of 
gasoline on each end of the kerosine 
batch. If A Co. should cut the con- 
tamination directly to the gasoline, 
the percentage contamination would 
be 183/10,000 = 1.83 per cent con- 
tamination of gasoline by kerosine. 
On the other hand, if A Co. had 
25,000 bbl. on each side of the kero- 
sine batch, the percentage contamina- 
tion would be 183/50,000 = 0.37 per 
cent. 

Although the term percentage con- 
tamination, itself, has no significance, 
insofar as expressing the amount of 
contamination is concerned; it cer- 
tainly is a factor to be dealt with in 
setting up traffic rules for ‘minimum 
batches. 

By minimum batch is meant the 
minimum quantity of a given product 
which will be pumped by the pipe 
line in one batch for one shipper. This 
of course,-does- not include buffer 
batches, which are used as an operat- 
ing necessity, in contamination con- 
trol. 

Each pipe line must designate the 
minimum for batches. through its 
system. It is not possible to set up a 
formula which will apply to all lines, 
as a different set of conditions will 
exist in practically every pipe-line 
system. 

In arriving at the logical minimum 
batch, the chief factors for considera- 
tion are: 

1. Contamination between products. 

2. Effect of small batches on opera- 
tions. 

3. Effect of small batches on invest- 
ment. 

Concerning (1), the disposability of 
contamination between products 1s 
probably the major consideration. For 
example, the spread of contamination 
between kerosine and diesel fuel, 
through Plantation’s main line, is ap- 
proximately 800 bbl. on either end. 
Of the 1,600 bbl. total contamination, 
roughly 800 bbl. is kerosine to go into 
the diesel fuel. Not more than 3 per 
cent of kerosine can be put into diesel 
fuel. It is essential that a large enough 
batch of diesel fuel be run to absorb 
the contamination; and, since 800 bbl. 
is 3 per cent of 26,666, it is indicated 
that 25,000 bbl., in round figures, 1s 
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pe the proper minimum batck size for 


* diesel fuel through Plantatien’s sys- 
2 tem. z 

ie, While 25,000 bbl. seems be the 
t- ideal minimum batch size for Plan- 
$s tation’s system, from the gtandpoint 
ve of contamination control, it-meed not 
of be considered applicable tq=all pipe 


lines. Again, consider the 2200-mile, 
§-in. line of previous illustrations. 
The 183 bbl. of kerosine to bé put into 
ad diesel fuel would require 1§3/0.03 = 
83 6,100 bbl. cf diesel fuel, On his basis, 
e the line might well establist a mini- 
bl mum batch of 7,500 or 10,000 bbl. for 


be diesel fuel. Examining tie other 
A products to see how they are effected, 
nd it is seen that the 183 bbl. 6f kerosine 
na- to go into gasoline, on the basis of 


of 0.5 per cent will require 183/0.005 = 
ine 36,500 bbl. of gasoline. As the gasoline 


on- requirements were 12,000=bbl. per 
ine day, this would be only a @rday re- 
uld quirement. If fuels were” pumped 
on- every 10 days, there would-be ample 


gasoline pumped within the period to 
absorb the kerosine contamination. 
On this basis, the 200-mile,8-in. line 
might find a 7,500 bbl. “minimum 
per batch entirely satisfactory. Of course, 
the other products to be handled 
should be analyzed in #he same 
manner, and the most Ffestrictive 
condition taken as the index for the 
ninimum batch. ie 


Concerning (2), effect on 6perations 
of small quantities, if th@ product 
were of the same general “specifica- 
the tions as other products being cur- 





duct rently handled, no distu®bance to 
pipe operations should occur. Fo® example, 
This if a brand of gasoline similag in dens- 
iffer ity to other gasolines being handled 
rat- were offered for shipment, it would 


con- make no difference from the stand- 
point of line balance, whkgther the 
the batch were 5,000 or 100,0@8 bbl. If, 

its however, the product offered for 
up a shipment were a heavy, viséous prod- 
ines, uct, which would pump &t a rate 
will much slower than the gas@line rate, 
-line it would upset the balance gf the line. 
Units ahead of and behind#the batch 
of heavy products would= have to 
throttle pressure to avoid: running 
away from, and over, +s station 
pumping the heavy product. This 
would result in a waste ‘f horse- 
power and a reduction in®through- 
put to the line. Unless some restric- 
tions were placed on such batches, 
the line might lose as ch as 20 
per cent of its Savagsyut a having 
small batches of heavy = products 
scattered haphazardly throwghout its 
schedule. The solution, of Bourse, is 
to establish regular cyclé§ for the 
handling of heavy products and to set 


mum 
lera- 


lucts. 
pera- 


vest- 


ity of 
ts 18 
. For 
ation 
fuel, 
Ss ap- 

end. 


ation, a minimum batch restriction which 
> into # Would best fit the line inquestion. 
aan In regard to (3), effect of small 


batches on investment for facilities to 


ough Hi handle a product, again thé problem 


4 rm | becomes distinctive to the: company 
cated fy tvClved. It is the present practice 
cc. is 2,2 Products pipe line jfo supply | 
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- 
a 


lankage at; the» point. of. ogigin, -into: ‘ 
= 


which to receive, from the shipper, 
the products to be pumped through 
the pipe line. 

To draw a comparison, as illustra- 
tion of this point, Planation’s point of 
origin, Baton Rouge, is very flat 
country, only a few feet above sea 
level. Some of the tanks are of neces- 
sity remote from the station, and the 
pumping rates to the line are high. 
This makes it necessary to install a 
booster pump at each tank. The ap- 
proximate cost of the booster pump, 
tank dikes, and lines is approxi- 
mately $10,000 per tank, With this 
investment for appurtenances, it 
would be prohibitive to build a large 
number of small tanks, and the 25,000- 
bbl. minimum is needed to insure a 
proper ratio between investment and 


expected throughput. In the instance 
of the 200-mile, 8-in. line, however, 
the rate would be low enough that 
one booster pump, located centrally 
in the tank farm, might serve all the 
tanks. In this event, the initial invest- 
ment would be so much lower that 
the 7,500-bbl. minimum batch might 
be in order. 


Acknowledgments 


W. J. Curry of Shell Products Pipe 
Line Co. as mentioned; F. E. Warter- 
field, Jr.. who made helpful sugges- 
tions; John W. Flahie, Tom L. Martin, 
and others, who helped gather and 
interpret the data involved; and 
Plantation management who never 
lost interest and who gave helpful 
encouragement. 





AMERICAN PAULI 


(fy / Linwle ‘P| 


FLOWER STREET 
ANGELES 15. CALIFORNIA \ 




























































An Experience With 
The “Megger” 


(Continued from page 192) 


of the megger by means of wires 
with clips on them to facilitate the 
attaching and detaching operation. 
The current goes into the ouiside 
pegs and returns through the ground 
to the inside pegs. The actual resist- 
ance in ohm-cm may be obtained by 
multiplying the average resistance 
read by a constant which varies ac- 
cording to the depth to which the 
average resistance is obtained. 


Several things were done in prepa- 
ration for the megger- survey. First, 
the average depth from the ground 
surface to the bottom of the pipe was 
determined from a profile map as 
being 4 ft. Second, it was decided 
to take readings at intervals of 20 ft. 
from setup to setup, Third, the iron 
pegs were tied together 4 ft. apart 
by means of strong cotton cord. Two 
sets of pegs were used to expedite 
the operation. Fourth, the pipe line 
was staked out by using an elec- 
tronic pipe locator so that the con- 
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tact pegs could be kept far enough 
away from the pipe to prevent it 
from being included in the average 
resistance. Fifth, it was decided to 
use a three-man crew with one man 
running the instrument and recording 
results, one man driving pegs, and 
the third man measuring distances 
and connecting wires to the pegs. It 
was found that the easiest way to 
measure was by using a 4-ft. lath 
The distance between the last peg of 
one setup and the first peg of the 
next setup was 8 ft. or two lath 
lengths making the distance 20 ft. 
between setups. To obtain a correct 
reading with the megger it is neces- 
sary that the instrument be approx- 
imately level. We, therefore, mounted 
two bubble levels on the megger ai 
right angles, and had three small 
wedges made to aid in leveling on 
sloping ground. 


The survey was started at the 
northerly end of the section to be 
reconditioned at the base of the hills 
in sandy soil. The first 2,300 ft. con- 
sisted of outcroppings of various sand- 
stones, conglomerates, and decom- 
posed shales. The top soil ranged 
from sandy to heavy clay deposits 
with the high-resistant sand more in 
the depressions and the low-resist- 
ant clay on or near the humps. (Fig. 
1). 

At the top of a hill at station 
23 + 00, the soil quite abruptly 
changed to a reddish-brown sand and 
conglomerate. This extended for 1,300 
ft. and was found to be consistently 
higher in electrical resistance than 
the previous 2,300 ft. At the top of 
another hill the soil abruptly changed 
back to the original type and con- 
tinued giving the same results as 
those in the first 2,300 ft. for another 
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2,100 ft. At this point the pipe line 
left the hills to traverse a flat sandy 
glen the remainder of the distance 
to the state-highway crossing. This 
last 600 ft. was found to be very high 
resistant, comparatively speaking, 
which seemed to be typical of these 
sandy soils. 

Test holes were dug to check the 
condition of the pipe at most of the 
spots that showed the lowest elec- 
trical resistance. At station 3 + 40 we 
were quite encouraged when we dug 
up a corrosion leak that had not yet 
shown on the surface. At this par- 
ticular place the pipe was just pass- 
ing from a clay soil to a sandy soil 
and apparently the corrosion was 
caused by galvanic action due to dis- 
similar soils. Pitting was not found in 
all of the test holes for several rea- 
sons. In some cases the pipe was shal- 
low and did not come in contact with 
the low-resistant soil underlying the 
top soil which influenced the megger 
reading. In other cases the test hole 
would miss the bad pipe by a few 
feet. This was quite apparent when 
the pipe was uncovered and raised 
above the ditch for cleaning and treat- 
ing. These test-hole locations and 
other low-resistant spots not inves- 
tigated were marked by laths with 
the megger reading and stationing 
inscribed on them for identification. 
They were offset from the pipe line 
a sufficient distance to prevent their 
being disturbed during the recondi- 
tioning operations. 

From our past experience with the 
megger, we have never found any 
bad pipe where the average electrical 
resistance of the surrounding soil was 
greater-than 4 ohms. We, therefore, 
took this as a criterion and after the 
results were plotted, governed our 
decision to recondition or not to re- 
condition accordingly. This is shown 
quite clearly in Fig. 1. The stretch 
from station 19 + 00 to 23 + 00 was 
on a steep hillside where the pipe 
was barely covered with loose dirt 
and where it appeared to be in ex- 
cellent condition. We decided, there- 
fore, to end the reconditioning at the 
base of this hill. 

To check the results of our survey, 
a thorough inspection of the pipe 
was made immediately following tne 
pipe-cleaning machine and before the 
application of the primer. The depth 
of the deepest pits was measured and 
recorded. These’ results were plotted 
on an inverted scale (Fig. 1) to dem- 
onstrate the correlation between the 
pit depths and the megger readings. 
It will be seen that in most cases 
the deepest pitting occurred in the 
low-resistant areas. 

From these results it was decided 
to recondition only 4,000 ft. of the 
6300 ft., thereby saving the cost of 
feconditioning 2,300 ft. in some of 
the roughest of the country. To this 
date we have had no trouble in the 
section of pipe left bare and we are 
Not anticipating any visit from cor- 
fosion in the near future. 
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Review of 1947 
Construction 


(Continued from page 185) 
Drumright to Manhattan and 18-in. 
from Manhattan to Whiting. This big- 
inch line built in loops in the 1946-47 
period will be put in operation as a 
unit at the end of this year. This 
big-inch program enables the com- 
pany to shut down four main-line 
pump stations. At- other points on the 
system 12 new stations have been put 
in operation. 

Larger crude-oil shipments will be 


handled from West Texas by the 70- 
mile Wheelery-Wasson, West Texas 
extension and by 265-mile 16-in. loop- 
ing of the Slaughter, Tex.-Drumright, 
Okla., 16-in. line in 1948. 

Next year Stanolind’s Rock Moun- 
tain facilities will be increased by 
the Lysite-Casper 70-mile 12-in. loop- 
ing, by a Wamsutter-Casper 130- 
mile 8-in. line, and by Casper-Free- 
man, Mo., 199-mile 12-in. loops. 

Big Steps by Gas Companies 

The 908-mile gas-transmission proj- 
ects being planned by El Paso Natural 
Gas Co. to meet rising demands for 
gas in California include a 470-mile 
26-in. line from San Juan County in 





The WHEATLEY STREAMLINED 
STRAINER fits directly into the 
pipe line eliminating all drop 


pressure. The necessity of dig- 


ging a pit, as is customary when 


installing the old vertical type, is 


also eliminated. 


TOM WHEATLEY COMPANY 


Oil Field Supplies 


1720 LOUISIANA, HOUSTON, TEXAS 
Phone, Charter 4-4656 — L.D. 292; P.O. Box 2094 








northwest New Mexico to connections 
with Pacific Gas & Electric Co. at 
Needles, Calif., and also the 438-mile 
26-in. looping of El Paso Natural’s 
740-mile 26-in. line now under con- 
struction from the Permian basin to 
Blythe, Calif. This line is to be com- 
pleted to Blythe late this year to con- 
nect with the Southern California 
Gas Co. and Southern Counties Gas 
Co.’s 214-mile 30-in. Blythe-Los 
Angeles line which is being finished 
this month. 


El] Paso Natural’s plans for the San 
Juan Basin-Needles system suggest 
that Pacific Gas & Electric Co. will 
undertake new pipe-line construc- 
tion for handling gas to be received 
from El Paso Natural early in 1952. 

Negotiations have been reported for 
& 1,000-mile 20-in. line from Midland, 
Tex., to Wilmington, Calif., to be 
built by a group headed by Shell 
interests. This proposal is said to be 
still in the discussion stage. Alloca- 
tions of crude oil from South America 
as well as from West Texas .are im- 
portant factors to be reckoned with 
in the problems, involving this proj- 
ect, which are global in their scope. 


Sunray Oil Co.’s 93-mile 6-in. 
products line is being laid as a 
plant facility between the Allen and 
Beckett, Okla., refineries. 


For more than a year Texas Pipe 
Line Co. has been preparing to lay 
a 60-mile 16-in. West Columbia- 
South Houston crude-oil line as well 


as an 80-mile 20-in. South Houston- 
Port Neches and Port Arthur crude- 
oil line. 


Houston-Bryan Line 


Sinclair Refining Co. aims to pro- 
cure sufficient pipe this fall to justify 
the letting of contracts for starting 
construction of a 10-in. line from 
Houston, via Bryan, Tex., to the 
Dallas-Fort Worth area. At Bryan this 
line will connect with the system 
now being laid by Sinclair from 
Corpus Christi, Tex., to serve Luling, 
San Antonio, and Austin. 

Later the Houston-Dallas and Fort 
Worth line will be extended via Kan- 
sas City and St. Louis to Chicago to 
connect with previously laid lines to 
form a connecting link between Hous- 
ton and Corpus Christi on the Gulf 
Coast and the Sinclair refinery at 
Marcus Hook, Pa:, on the East Coast. 

Hearne, Tex., in the Bryan area, is 
also becoming a notable products 
pipe-line terminal point: Magnolia 
Pipe Line Co.’s 178-mile 12-in. prod- 
ucts line from Beaumont to Hearne 
feeds into Texas Pipe Line Co.’s 
Hearne-to-Dallas and Fort Worth 
172-mile 10-in. line. Last year the 
first of the products lines extending 
northward from the Gulf Coast to the 
Dallas-Fort Worth area was built by 
Humble Pipe Line Co. with a station 
and terminal located near the com- 
pany’s Hearne pump station facilities 
for its crude oil and butane lines: 

In the eastern states, Socony-Vac- 


uum Oil Co., Inc.,.put in operation, the 
beginning of the year, the Paulsboro, 
N. J.,-Midland, Pa., products line 
commenced in 1941 and interrupted 
by the war. Socony-Vacuum wil! lay 
a 127-mile products line from Port- 
land to Bangor, Me. 

Difficulty in getting pipe has made 
iz necessary to curtail certain proj- 
ects. Consequently, Phillips Petrole- 
um Co.’s Borger, Tex.,-Denver 365- 
mile 6-in. products line is being built 
this year only to La Junta, Colo. 

Cities Service Co.’s 405-mile 26-in. 
gas line from Hugoton field to Kansas 
City is to be built in two sections 
totaling approximately 240 miles in 
1948. The Hutchison-Ottawa gap to 
be built in 1949 will complete the 
project. 

Michigan-Wisconsin Pipe Line Co.’s 
1,069-mile 22-26-in. line from Hugo- 
ton field to Michigan is endeavoring 
to procure enough pipe to start con- 
struction January 1, 1948, the date 
specified in its permit from the Fed- 
eral Power Commission. 

Large gas projects announced ear- 
lier this year include looping pro- 
grams of Tennessee Gas Transmission 
Co., Natural Gas: Pipeline Co. of 
America, Panhandle Eastern Pipe 
Line Co., and Northern Natural Gas 
Co. as well as a new system to be 
built by Atlantic Gulf Gas Co., a 
subsidiary of United Gas Corp., for 
transmitting gas to points in Ala- 
bama, Florida, Georgia, and South 
Carolina. 
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by H. G. Doll*, 
J. C. Legrandi, and 
E. F. Stratton: 


from the 


Electric Log— 


“Its Application to Log Analysis 


electric log gives two electrical 
parameters of the geological for- 
mations traversed by the bore hole, 
namely, the spontaneous potential’, 
which usually is designated as SP, 
and the resistivity*. The resistivity is 
measured while applying a current 
which is caused to flow through the 
formations by means of an electrode 
or electrodes positioned in the drill 
hole. This current gives rise to dif- 
ferences of potential betwen elec- 
trodes which are located at known 
distances from the current electrodes. 
These differences of potential are a 
function of the resistivity of the 
medium in the neighborhood of elec- 
trodes; for a given current and for 
a given electrode arrangement. The 
resistivity value is computed accord- 
ing to Ohm’s law. 


It is customary to record several 
resistivity curves which are known 
as normal curve, lateral or inverse 
curve, etc. For the sake of simplicity, 
only the normal curves will be con- 
sidered in the following discussion. It 
should be remembered, however, that 
most of the statements will apply 
equally well to lateral curves, taking 
into account the differences in the 
geometry of the electrode devices. 
Particularly, the determination of 
true resistivity can be made in a 
similar way from measurements 
taken either with normal or with 
lateral electrode arrangements. 

Several electrode spacings for the 
normal devices are usually run in the 
bore hole to vary the effective depth 
of investigation. When examining an 
electric log, it ,will be noticed that 
the resistivity values recorded at a 
given depth in a well may be differ- 
ent from one curve to the next. This 

“Director of research, ftechnical depart- 
ment, and texploitation department, Schlum- 
berger Well Surveying Corp., Houston. A 
Paper presented at the 1947 spring meeting 
of the Pacific. Coast district, Division of 


Production, American Petroleum Institute, 
Los Angeles. 
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is because the measurement does not 
deal with a single uniform and infi- 
nite medium, but rather with a series 
of zones, each of finite dimensions 
and each having its own resistivity. 


Electrode Device 


As indicated in Fig. 1, the electrode 
device, which is often called the 
“sonde,” is placed in the drill hole. 
Usually the drill hole is filled with 
‘a water-base mud, which exhibits a 
resistivity varying between 0.05 ohm 
meter for salty mud and 20 ohm 
meters for very fresh water mud; 
frequently this mud resistivity is 
comprised between 0.5 and 3 ohm 
meters. The mud column is sur- 
rounded by the geological formations. 
If the electrode device is opposite 
am impervious stratum, as far as 














1esistivity measurement is concerned, 
this corresponds to the case of two 
media in contact: the mud column 
and the formation. On the other hand, 
if the sonde is opposite a‘ permeable 
bed, there is an intermédiate zone 
due to invasion, which is contami- 
nated. with mud filtrate, beyond 
which is located the formation in its 
criginal undisturbed state. This is a 
three media case. 

It is quite apparent that the resis- 
tivity of each of the media located in 
the vicinity of the sonde will play a 
part in the -resistivity measurement. 
When a small. electrode spacing is 
used; the mud in ‘the hole may have a 
dominant effect, in view of the small 
depth of investigation of the élec- 
trode device. If the spacing is in- 
creased, the effect of the volume of 
material in the immediate vicinity of 
the device is minimized, and, for 
large spacings, the resistivity of. the 
undisturbed formation will become 
dominant. 


It should also be kept in mind that 
the strata encountered in a drill hole 
have a finite thickness. Accordingly, 
in the vicinity of a boundary such as 
PQ of Fig. 1, the device will be in- 
fluenced not only by the mud and the 
lower stratum but also by: the upper 
bed:- This is the reason resistivity 
measurements of thin strata are dif- 
ficult to obtain with accuracy. To 
avoid confusion, this paper will not 
deal with thin beds, but only for- 
mations whose thickness is sufficient- 
ly large will be considered, so that 
the effect of the adjacent strata ean 
be ignored. 

The oil producers are interested in 
possessing data which will help in 
determining the oil productivity of a 
reservoir. As will be seen later, the 
resistivity of the uncontaminated 
formation is very important in this 
respect. The resistivity of the uncon- 
taminated formation is called the 
true resistivity and designated by Rt. 
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In contrast, the resistivity measured 
in the drill hole, which is influenced 
by other factors besides Rt, is desig- 
nated as apparent resistivity or Ra. 
While Rt has a definite value for a 
given formation, Ra will vary ac- 
cording to the electrode spacings. 
Furthermcre, for a given sonde, the 
apparent resistivity differs more from 
the true resistivity when the diameter 
of the hole is larger and the ratio of 
the resistivity of the surrounding for- 
mation to the mud resistivity is 
greater. Also, in the case where mud 
invasion is present, the apparent 
resistivity will differ more from the 
true resistivity when the mud infil- 
tration is greater and the difference 
between the resistivity of the mud 
and the resistivity of the connate 
fluid is greater. 


The above remarks show that a 
resistivity measurement made with 
electrodes placed in the bore hole 
will yield an apparent resistivity 
which may differ from the true re- 
sistivity of the undisturbed formation. 
They also indicate that, to get an 
apparent resistivity value close to the 
true resistivity value, large spacings 
are desirable. Unfortunately, it is 
not always possible to use spacings 
lerge enough to be fully satisfactory, 
because of the bed thickness. If the 
electrodes of the normal device are 
too close to a boundary of the forma- 
tion under investigation, the adjacent 
stratum will influence the measure- 
ment, hence the answer will be inac- 
curate. 


It can be shown that for proper 
Getermination of resistivity in prac- 
_ tical cases, the formation should have 
a thickness at least four times the 
spacing -AM for a normal device, 
A and M being the two “active” 
electrodes of the device. If this con- 
dition is fulfilled, in most cases the 
apparent resistivity will be suffi- 
ciently accurate for quantitative 
analysis fiom the log. 

For correlation purposes, it is also 
desirable to use small electrode spac- 
ings as they will give many details 
on the log. A smaller spacing will 
permit a better definition of the 
boundaries of the different strata, 
thus giving more accurate informa- 
tion on the thickness of oil reservoirs. 
Accordingly, it is customary in field 
operations to record several resistiv- 
ity curves with different electrode 
spacings. This present technique is 
quite helpful in determining the true 
resistivity Rt. 


Resistivity in Vicinity of Bore Hole 


The conditions in a bore hole are 
represented schematically in Fig. 2, 
following the paper by Martin, Mur- 
ray, and Gillingham*®. The general 
arrangement can be characterized, 
first, by a medium of cylindrical 
shape representing the bore hole 
filled with a homogeneous mud of 
resistivity Rm. A second medium is 
made up of the zone invaded by the 
mud “filtrate, ‘in’ the case’ of a per- 
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ELECTRODE ARRANGEMENTS—Here are shown the single elec- 
trode system, the two normal devices, and the two lateral hookups 
for greater depth of investigation. Discussion by the author of each 
of these electrical logging systems is given below: 


~ 


Several types of electrode devices have 
been used in electrical logging: Usually, 
two different types of electrode arrange- 
ments are run in the same hole, to ob- 
tain a picture as complete as possible 
of the resistivity of the formation. For 
instance, the normal device will give a 
good definition of beds, except for very 
thin strata. The lateral device, on the 
other hand, will show the thin forma- 
tions very well; it will also be helpful 
in case of very great mud invasion. 


The simplest device is (see diagrams) 
a single electrode arrangement.’ The re- 
sistance of the electrode located in the 
hole is measured. It is affected primari- 
ly by the material immediately surround- 
ing the electrode. Accordingly, the mud 
influence will be dominant, although 
some compensation can be made for it. 
The depth of investigation of a single 
electrode system being small, the device 
will respond to local changes, such as 
thin beds; unfortunately, it will be quite 
sensitive to variations in the drill hole 
diameter, which will affect the interpre- 
tation of the measurement adversely. 


Four Electrodes 


The other electrode arrangements com- 
monly used in logging have several elec- 
trodes in the drill hole, mounted on the 
sonde. At least one of these electrodes 
is a potential electrode, and one is a 
eurrent emitting electrode. The com- 
plete circuit involves, in fact, a total of 
four electrodes, some of the electrodes 
being placed at a great distance from 
the sonde itself. If the distant electrode 
is a potential electrode, it is called a 
“reference electrode,” while if it is a 
current electrode, it is referred to as a 
“return ground.” When the distant elec- 
trodes are sufficiently far away from 
the sonde, being located at the surface 
for instance, they are considered to be 
at electrical infinity and their presence, 
as far as potential distribution in the 
vicinity of the sonde is concerned, may 
be disregarded. 

As shown in the illustration, a normal 
device consists of a potential electrode 
M placed on the sonde near a current 


electrode A.’ The reference potential 
electrode N is usually at the surface of 
the ground. The return current electrode 
B is, for practical reasons, positioned in 
the hole at some distance from elec- 
trodes A and M. Preferably the dis- 
tance BM should be large as compared 
to AM, thus giving better defined curves 
and somewhat greater depth of investi- 
gation. The midpoint between A and M 
is taken as the reference point of meas- 
urement to determine the depth of the 
normal device. 


Lateral Device 


A lateral device is also shown. In this 
case three “active” electrodes’ are placed 
in close proximity to one another. Two 
electrodes of the same type, such as 
current electrodes A, B, are a short dis- 
tance apart, while a third electrode of 
a different type, such as a potential elec- 
trode M, is at a somewhat greater spac- 
ing. An electrode array of this type is 
not symmetrical and the shape of the 
curve will usually show it; the peak 
will often be lopsided. (In these elec- 
trode arrangements it is possible to re- 
place the potential electrodes by cur- 
rent electrodes and vice versa, without 
affecting the resistivity. measurement; 
for instance, the lateral device MAB is 
fully equivalent to the one shown on 
the right-hand side AMN, where A and 
B are electrodes connected in the cur- 
rent source circuit while MN are elec- 
trodes connected in the potential meas- 
uring circuit.) The middle point be- 
tween the two closest electrodes in a 
lateral device is designated as 0. The 
point 0 is taken as the reference point 
of measurement to determine the depth 
of the lateral device. 

In the electrode arrangements just 
discussed, the spacings AM for the nor- 
mal type and AO (or MO) for the lat- 
eral type are important insofar as the 
depth of investigation is concerned. Al- 
though it is not possible to determine 
explicitly the depth of investigation of 
a certain device, since it will vary with 
many factors, in general it may be said 
that the greater the spacings AM or AO, 
the greater the depth: of investigation. 
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Fig. 2—Schematic representation of condi- 
tions in bore hole 


meable bed whose pressure is lower 
than the hydrostatic pressure of the 
mud at the same depth. The extent of 
this zone, represented by a cylinder 
of diameter Di, is also affected by 
the filtration characteristic of the 
mud sheath. The mud filtrate mixes 
with interstitial water and changes its 
resistivity. In the case of productive 
horizons, the oil originally present 
will also be flushed to some extent 
from the immediate vicinity of the 
wall of the hole by mud circulation 
and displacement. This second me- 
dium will therefore contain a fluid 
of somewhat undetermined nature, 
and its resistivity can be indicated 
as Ri (resistivity of invaded zone). 
The third medium will be the un- 
contaminated formation with a true 
resistivity Rt. 

It is well known that the resistivity 
of a formation depends on the amount 


of conductive liquid—electrolyte—it 
contains, on the distribution of this 
liquid, and on its resistivity. The con- 
ductive liquid in the strata in which 
we are interested is water with a cer- 
tain amount of salts in solution. The 
formation that will contain little or 
no water will exhibit a very high 
resistivity such as is found in hard 
limestone beds. On the other hand, 
if the formation contains a great deal 
of conductive water, such as in shale 
and water sands, the resistivity will 
be quite low. The relation between 
the resistivity of a formation and its 
water content was shown in the 
Martin, Murray, and Gillingham 
paper, mentioned above; it was also 
discussed in several other publica- 
tions **. 

The results obtained by the various 
investigators were represented in a 
simple equation by G. E. Archie in a 
paper published in 1942°. If Ro is the 
resistivity of the permeable forma- 
tion, 100 per cent saturated with 
water, and if S is the water fraction 
cof the formation under consideration, 
the resistivity Rt of that formation 
will be 


Ro 
Rt -——— 
S? 


(1) 


Furthermore, Archie showed that 
there existed another relation which 
would give the resistivity Ro of a 
permeable formation, where the pore 
space is entirely filled with water, 
as a function of the resistivity of the 
water. This relation is: 

Ro = FRw (2) 
in which the proportionality factor F 
is called the formation factor. 

Going back to the invaded zone 
shown in Fig. 2, it is rather difficult 
to say precisely what its resistivity, 
Ri, will be, in view of the mixture of 
fluid it may contain. If, very close to 
the wall of the hole, the mud of 
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resistivity Rm has displaced ail of 
the initial fluid, the resistivity Ri 
will be: 

Ri = FRm (3) 
Experience has shown that F is 
usually greater than 4; accordingly, 
Ri will be appreciably greater than 
the resistivity of the mud, that is, 
the resistivity in the bore hole. 

At a slightly greater distance, from 
the wall of the hole it is likely that 
the resistivity of the water in that 
zone will be intermediate between 
the resistivity of the interstitial water 
and the resistivity of the mud. Ri will 
therefore depend, for that particular 
zone, on the resistivity of the inter- 
stitial water, on the resistivity of the 
mud and on the amount of interstitial 
water and mud present. 

In the uncontaminated zone, third 
medium, the resistivity Rt is, from 
relations 1 and 2, 


FRw 
Rt =- - 
Ss? 


(4) 


where Rw is the resistivity of. the 
interstitial water and S the water 
fraction. 

It can be seen from a parison of 
relations 3 and 4 that if Rw is smaller 
than Rm, and if the water fraction 
is appreciable in the uncontaminated 
zone, its resistivity will be lower than 
the resistivity of the invaded zone. 
On the other hand, if the water frac- 
tion in the undisturbed zone is very 
low, the resistivity of the undisturbed 
part will generally be higher than 
the resistivity of the invaded section. 

To summarize, in the case of an 
invaded formation, three media of 
widely different resistivity are in 
contact, with the resistivity of the 
intermediate medium usually inde- 
terminate. As the resistivity of each 
medium will play a part in the meas- 
urement made with electrodes in the 
drill hole, the picture is rather com- 
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Fig. 3—(Left) Change of apparent resistivity with electrode spacing: Rm = 12 — M, no invasion. Fig. 4—({Right) Change of apparent 
resistivity with electrode spacing: Rm = 12 — M. Invasion present: Di = 2d and Ri = 20 Rm 
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Fig. 5—{Left) Change of apparent resistivity with electrode spacing; Rm = 12—M, no invasion. Fig. 6—(Right) Change of apparent 
resistivity with electrode spacing: Rm = 1{.—M. Invasion present: Di 


plicated. It is not surprising that, 
for many types of electrode arrange- 
ment, the apparent resistivity Ra 
will be appreciably different from the 
true resistivity Rt. Since a quantita- 
tive analysis of the log requires the 
knowledge of Rt, it is therefore nec- 
essary to ascertain the difference be- 
tween Ra and Rt. 


Resistivity Departure Curves 


Obviously, it is not possible to 


determine independently the resis- 
tivity of an invaded zone, if any, and 


of the undisturbed formation, as we 
cannot limit the distribution of the 
current flowing between the elec- 
trodes. However, it is feasible, through 
proper computation, to determine the 
apparent resistivity that will be ob- 
tained with a certain electrode device 
under a set of given conditions, for 
both the normal and lateral device. 
Mathematical equations have been 
derived which will give this value 
of apparent resistivity. Examples 
showing what can be expected under 
different cases are given in Figs. 3, 
4, 5, and 6. 

In the examples shown in these 
figures, the mud resistivity is as- 
sumed to be 1 ohm meter. Only nor- 
mal eleetrode arrangements have 
been considered; in this paper the 
spacing AM being taken as small as 
compared to distance between the 
current electrodes A and B. The 
examples represent the value of the 
apparent resistivity to be expected 
opposite thick formations for differ- 
ent ratios of the electrode spacing 
AM to the hole diameter d. 


Fig. 3 corresponds to the two media 
case, where no invasion is present. In 
this particular condition, it will be 
seen that all formations which have 
a resistivity less than the mud resis- 
tivity will, on the whole, exhibit an 
2pparent resistivity that will decrease 
slightly with the increase in spacing. 
On the other hand, all the formations 
which have a resistivity higher than 


302 


the resistivity of the mud will yield 
values of apparent resistivity that 
will, generally, increase with the 
spacing. 

Examining the curves, it is notice- 
able that very small spacings will 
tend to give apparent resistivity 
values encompassed in a small range. 
In order to differentiate between low 
resistivity formations such as water 
sands and highly resistive forma- 
tions such as oil sands, the ratio AM/d 
should at least be 1 and preferably 2. 
The ratio of AM/d=2 occurs for 
a spacing AM = 16 in. if we assume 
a drill hole with a diameter d of 8 
in, and AM=18 in. for d=9 in. 
The ratio AM/d =7 will correspond 
to an AM spacing of 63 in. for d= 9 
in. These spacings are used quite 
extensively in electrical logging. 

Fig. 4 shows the same series of 
formations as Fig. 3, where some in- 
vasion has taken place in the per- 
meable formations. It has been as- 
sumed that the resistivity of the in- 
vaded zone is 20 times the mud resis- 
tivity and that the depth of this 
invasion is uniform beyond the wall 
of the hole, to a distance equal to 
the radius of the bore hole. 

In this case, the apparent resistivi- 
ties recorded opposite all the perme- 
able formations are appreciably 
higher than in the case where no 
invasion had taken place. It will be 
seen that the smaller spacings do 
not give a reliable picture of the 
relative resistivities of the different 
beds; it is necessary to go to a ratio 
of AM/d =7 in order to appreciate 
the low resistivity of the upper water 
sand. 

Furthermore, even the larger spac- 
ing gives a curve which is difficult to 
interpret. Referring to the upper 
water sand, one may wonder as to 
the nature of that formation from the 
examination of a single resistivity 
curve. On the other hand, if a com- 
parison is made between the resistiv- 
ity curve obtained with AM/d=7 


= 2d and Ri 20 Rm 


and one of the other curves, the 
interpretation is much easier and 
more reliable. 


Figs. 5 and 6 deal with formations 
more resistive than those chosen in 
the previous examples. Similar 
remarks can be made concerning the 
apparent resistivities obtained with 
other electrode spacings. 


The computed values of the appar- 
ent resistivities for different sets of 
conditions have been plotted in such 
a form that they can be used readily 
to determine the true resistivity. In 
the case of noninvaded formations, 
a series of curves have been estab- 
lished, each related to a certain ratio 
of true resistivity to. mud resistivity. 
For each curve, the value of the ratio 
of apparent resistivity over mud re- 
sistivity is given for different ratios 
of electrode spacings over hole di- 
ameter. Such curves are called resis- 
tivity departure curves. 


Examples of such curves are shown 
in Fig. 7, corresponding respectively 
to ratios of true resistivity over mud 
resistivity of: 20, 5, 1, and 0.3. The 
variation of apparent resistivity for 
different spacings of electrodes is 
quite noticeable on this chart. The 
curves diverge with increased spac- 
ings to a maximum of Ra and then 
become asymptotic to the true resis- 
tivity. 

Considering the curve Rt/RM = 20, 
it will be noticed that the apparent 
resistivity increases up to a ratio 
AM/d equal to approximately 5 and 
then decreases slowly. For the ratio. 
AM/d = 1.7, the apparent resistivity 
is equal to the true resistivity. On the 
other hand, for values of AM/d less 
than 1.7, the apparent resistivity 1s 
less than the true resistivity. 

Similarly, considering the curve 
Rt/Rm = 0.3, it will be noticed that 
the value of the apparent resistivity 
will remain higher than the true re- 
sistivity up to a ratio of AM/d equal 
to approximately 1.3. For greater 
values of AM/d, up to approximately 
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curves as shown in Fig. 8, 
also represent the value 
of the ratio of apparent 
resistivity over mud re- 





sistivity for different 
values of the ratio AM/d. 
In this case, each group 
of curves, plotted on a 
single sheet of paper, 





corresponds to a certain 
value of the ratio of 
resistivity Ri of the in- 
vaded zone over mud 
resistivity Rm. In addi- 
tion, for each ratio of 
true resistivity over mud 





resistivity several curves 
are plotted correspond- 
ing to different diame- 
ters of invasion Di. 











The example repre- 
sented in Fig. 8 deals 
with the case where the 
ratio of the resistivity of 
the invaded zone over 








Fig. 7—Resistivity-departure curves, normal device; no in- 


vasion; Rt = 0.3,1,5, and 20 Rm 


§, the apparent resistivity will be less 
than the true resistivity. 

The above discussion shows that, 
opposite a given formation, the ap- 
parent resistivity may vary widely 
for different electrode spacings. Ac- 
cordingly, for accurate analysis of a 
log, the true resistivity should be 
used, determining its value from the 
resistivity departure curves. 

Other sets of curves have been 
computed in cases where invasion of 
permeable formations is present. Such 
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the mud resistivity is: 
Ri/Rm = 20. The depar- 
ture curves of Ra/Rm 
have been represented 
for the respective values 
of Rt/Rm equal to 0.1, 1, 20, and 100. 
In each case the curves have been 
plotted for Di = d (no invasion) and 
Di =2d. 

The apparent resistivity after in- 
vasion increases appreciably for all 
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dure curves, normal Fig. 9—Resistivity curves opposite nonin 


vaded formations 


formations where their true resistiv- 
ity is less than the mud resistivity. 
This is particularly noticeable for in- 
vaded formations having a true re- 
sistivity 1/10 that of the mud; in that 
case, even for relatively small in- 
vasion such as Di = 2d, the apparent 
resistivity may be 50 times the true 
resistivity, this value occurring for a 
ratio of AM/d equal to approximate- 
ly 1%. 

Fig. 8 illustrates vividly the im- 
portant effect of invasion upon the 
value of apparent resistivity. For in- 
stance, assuming a spacing AM = 18 
in. in a 9-in. hole which corresponds 
to AM/d = 2, and a mud resistivity of 
1 ohm meter, the following remark 
can be made: For a true resistivity of 
100 ohm meters, the apparent resistiv- 
ity will be about 82 if no invasion 
is present (curve Di = d, point A), and 
it is only 70 for an invasion Di = 2d 
(point ‘A’). For the same spacing and 
for a true resistivity of 0.1 ohm me- 
ter, the apparent resistivity will be 
0.09 if there is no invasion (point B), 
while it becomes 5.4 (point B’) if 
there is an invasion of Di = 2d. In 
cther words, when no invasion is pres- 
ent, the difference in apparent resis- 
tivity when going from a true resistiv- 
ity of 100 ohm meters to 0.1 ohm me- 
ter with AM/d = 2 will be represent- 
ed by the interval AB; as soon as in- 
vasion is present, such as Di = 2d, the 
interval showing the change in appar- 
ent resistivity is only A’B’—much less 
than AB. 

The discussion of the foregoing ex- 
ample demonstrates that the effect of 
mud invasion is to decrease the range 
of variation of the apparent resistivi- 
ties measured opposite beds having 
different true resistivities. The differ- 
entiation between the various forma- 
tions is therefore more difficult as 
was graphically shown in Figs. 4 
and 6 

It would appear, according to Fig. 
8, that very large spacings are neces- 
sary to distinguish between strata 
when invasion is suspected. For a 
good interpretation, based on meas- 
urement of apparent resistivity made 
with a single spacing, a ratio AM/D 
of at least 20 would be necessary. 
Such a ratio, in a hole 9 in. in diam- 
eter, would mean an electrode spac- 
ing of 15 ft. In view cf the limitation 
as to the spacings that can be used, 
imposed by the effect of bed thick- 
ness, it is not practical to use such 
large spacings. 

The resistivity departure curves, 
however, will give the true resistiv- 
ity value through the use of relative- 
ly short spacings. If the mud resistiv- 
ity, the hole diameter, the electrode 
spacings, and the apparent resistivi- 
ties are known for several electrode 
devices, a section of curve can be 
plotted on the chart representing the 
resistivity departure curves. The line 
thus determined for a certain forma- 
tion will fit between some of the 
curves, having a corresponding gen- 








able error on its value is not too j 
portant and, in some cases, allowan 
can be made for it. 





Application of True Resistivity De. 
termination in Log Analysis 
Several examples, taken from ag 
tual logs recorded in the field will be” 
discussed to illustrate the use of the’ 
resistivity departure curves. a 
1. Case where mud invasion is not 
present. a 
Fig. 9 represents resistivity meas. 
urements made in a drill hole with 
several normal devices. The follow. 
ing data were obtained at the time 
of the electrical survey: 
Bit diameter: 7% in. (assumed hole 
diameter d is taken as 8 in.). 
Rm = 1.3 ohm meter at 76° F., the 














Fig. 10—Resistivity-departure curves for Rt = 2, 5, and 7 Rm. no invasion 


eral shape and a corresponding maxi- 
mum. By interpolation, it will be easy 200; 
to obtain the true resistivity value. 
Similar operations can be made for 
the other formations of interest. 

To arrive at a correct answer, it is 
necessary to have at least two appar- 
ent resistivity values and preferably 
three, in the case where invasion is : 
suspected. These values should cor- T ef 
respond to electrode spacings judi- t ines Te 
ciously chosen so that the plotted oa 
values will determine a curve much ; Ri=6 Rm 
ambiguity. ; 

’ Not only the slope of the curve is 
an important factor, but its position 
on the chart should also be quite def- 
inite. Errors in these parameters AM 
would give wrong answers. A pri- ——< 
mary requirement is that the mud d 
resistivity at the depth of the stratum 10 See . ft 
under consideration be obtained ac- 45 I 2 5 10 
curately. Similarly, the hole diameter 
should be known although a reason- 
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Fig. 12—Resistivity-departure curves; invasion present: Ri/Rm = 6, Rt/Rm 





temperature at 6,100 ft. was recorded 
as 184° F.; accordingly, correcting fe 
RESISTIVITY LOG the depth and temperature, the Rm 
over the section 1,500-1,850 ft. is taker 
00 to be approximately 0.9 ohm meter. 

Electrode spacings AM were respe 

OHM~METERS tively 6, 16, 28, and 63 in. (To dem 
onstrate more clearly the trend of 
variation of the apparent resistivities 
extra spacings of 6 and 28 in. wer 
used.) ; 


The observed average resistivity 
values over different sections are tab: 
; ulated as shown below: xi 
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Shaly sec- Sandy set 7 
tion vicinity tion vicinity) 
Spacings 1,500 ft. 1,560 ft. | 
————S]>— 9X" - 
AM AM/d Ra Ra/Rm 
6-in. 0.75 2.0 


16-in. 20 27 (3: ‘ 
%-in. 3.5 31 3. : 
63-in. 7.9 29 3: 5.9 


Shaly sec- Sandy sec- : 
tion vicinity tion vicinity 


>—_—— Spacings 1,630 ft. 1,800 ft. 
, 
< AM = 8! 16% 24" AND 63" AM AM/d_ Ra Ra/Rm 


Ra Ra/ R) 
2050 6-in. 0.75 15 1.7 















































; 42 4.7 
16-in. 2.0 1.9 2.1 6.0 6.7 | 


28-in. 3.5 2.1 23 6.7 145 
Fig. 11—Electric log recorded opposite an invaded oil-bearing formation 63-in. 7.9 2.0 2.2 6.1 68 | 
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Fig. 13—Electric log recorded opposite an invaded water sand 


The ratios of Ra to Rm for differ- 
ent ratios of AM to d are plotted on 
Fig. 10. 

The solid-line curves correspond to 
resistivity departure curves for Rt/Rm 
= 2, 5, and 7 ohm meters in the case 
of no invasion. On the same chart, the 
measured values of Ra/Rm as a func- 
tion of AM/d have been plotted; these 
give the dashed-line curves. 

A glance at Fig. 10 will show a 


ee 


good similarity between the two ex- 
perimen‘al curves (dashed line) deter- 
mined from the measurements op- 
posite the sandy sections at 1,560 and 
1,800 ft., and the two computed curves 
(solid line) for Rt/Rm = 7 and 
Rt/Rm = 5. 

Extrapolating the observed curves 
to their asymptotic values of Rt in 
units of Rm, the following results are 
obtained: 
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Fig. 14—Resistivity-departure curves; invasion present: Ri — 20 Rm. Rt = 0.1, 0.55. 1.0 Rm 


Thus, the true resistivity of the 
sandy sections in situ is around 
ohm meters. . 


If the formation factor of the sand 
were known, the resistivity of the 
interstitial water could be determined, 
since these sandy sections are com- 
pletely filled with water. The resis- 
tivity of the water weuld be: 


5/F 


The experimental curves corre- 
sponding to the shale sections at 1,500 
and 1,630 ft. do not match the com- 
puted curves, Rt/Rm = 2 and Rt/Rm 
= 5, so well, such as the position of 
the maxima. However, if the dashed 
curves are moved slightly toward the 
lefthand side, a striking correspond- 
ence is found with the solid curves. 
Displaced dashed curves are illustrated 
as dotted lines. The displacement of the 
experimental curves to insure proper 
matching is a definite indication that 
the AM/d values are to high. In other 
words, as AM was accurately known, 
the assumed d of 8 in. is too small. 
In fact, the correct value for d is ap- 
parently 14 in. for the shale ‘sections 
at 1,500 ft. and 1,630 ft.; it is 10 in. 
for the shaly sands at 1,560 and 1,800 
ft. The hole enlargement inthe upper 
part of a well, and particularly op- 
posite shaly formations, is a normal 
occurrence and corresponds to indi- 
cations obtained independently. 


2. Case where mud invasion is pres- 
ent in oil-bearing formation. 

Fig. 11 shows the electric log re- 
corded opposite a permeable resistive 
bed. The necessary data for interpre- 
tation is as follows: 

Drill bit diameter: 834-in. (assumed 
hole diameter is taken as 9-in.). 

Rm, corrected for temperature at 
2,000 ft. is found to be 1.65 ohm me- 
ters. 

The observed resistivity Ra opposite 
the permeable section for each of the 
electrode spacings is as shown below: 


AM AM/d 
8-in. 0.89 248 
16-in. 1.7 51.5 
24-in. 2.7 . 64 
63-in. 7 93 


Rw = 


Ra Ra/Rm 


Plotting the observed values on the 
departure resistivity curves, it was 
found that a good correspondence 
could be had with the computed curve 
Rt/Rm = 80 and Di = 2d. 

The observed points and computed 
curves are shown on Fig. 12, the 
curves having been computed for 
Ri/Rm = 6. 

The true resistivity of the per- 
meable formation is therefore ap- 
proximately 80 times Rm or 132 ohm 
meters. 

The formation factor F was deter- 
mined in the laboratory from a core 
and it was found to be 6. According- ' 
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ly, one interpretation of the observed 
curve would be that the mud filtrate 
effectively -displaced the formation 
fluids, both oil and interstitial water, 
for a short distance from the wall of 
the hole. This displacement becomes 
less complete, of course, the greater 
the distance from the hole. Thus the 
resistivity, in successive cylindrical 
sections beyond the wall of the hole, 
could range from a value six times 
that of mud, that is about 10 ohm 
meters, for complete displacement of 
the original fluids, to the true resis- 
tivity of the undisturbed formation, 
132 ohm meters. 


For the geological horizon to which 
the 2,000-ft. section belongs, a true re- 
sistivity of 132 ohm meters is a sure 
indication of oil or gas. If the resistiv- 
ity of the interstitial water were 
known, the percentage of the water 
saturation could now be determined 
since the formation factor is known to 
be 6. Assuming a resistivity value 
for the interstitial water of 0.3 ohm 
meter at the formation temperature, 
the water saturation would be around 
12 per cent, calculated by using the 
relationship: 


S = VFRw/Rt 


3. Case where mud invasion is pres- 
ent in water-bearing formation. 

The third example, presented in 
Fig. 13, corresponds to a water sand 
showing an apparent large -invasion. 
In this case: 

Drill bit diameter: 7% in. (assumed 
hole diameter is taken as 8 in.). 

Rm corrected for temperature en- 
countered at 2,400 ft. is about 3 ohm 
meters. 


In the lower part of the sand, be- 
low 2,400 ft., the average apparent 
resistivities for the different spacings 
are as follows: 


AM AM/d 
6-in. 0.75 
16-in. 2.0 
22-in. 2.75 
71-in. 8.9 
177-in. 22.1 


These values were plotted on the 
resistivity departure curve charts. A 
good correspondence was found when 
comparing the observed values to the 
computed values for Rt/Rm comprised 
between 1.0 and 0.1, Di = 5d, on the 
chart Ri/Rm = 20.* 

In Fig. 14 the computed curves for 
Rt/Rm = 1, 0.55, and 0.1 are shown, 
together with the points correspond- 
ing to the observed values. The points 
agree very well with the curve Rt/Rm 
= 0.55; hence, the true resistivity of 
the sand is very close to: 


Rt = 0.55 Rm =: 1.65 ohm meters 


If it is assumed that, in view of the 


‘The value Ri/Rm = 20 was chosen be- 
Cause the formation factor for this sand 
in this area is close to 
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strong invasion, the sand is complete- 
ly flushed by the mud filtrate in the 
vicinity of the hole, then: 


The low true resistivity 1.65 is a good 
indication of sand bearing water; 
therefore: 


Rt 1.65 
Rt = Ro and Rw = — = — 
F 20 


= 0.082 ohm meter 


This value for interstitial water is 


quite plausible; thus the above as- 
sumptions are likely correct. 

The appearance of the curve of ob- 
served apparent resistivities as a 
function of the electrode spacing is 
quite striking. It is rather obvious 
that, without the help of the resis- 
tivity departure curve, it would have 
been practically impossible to arrive 
at an approximate figure for the value 
of the true resistivity. 

In the particular example, a very 
large spacing was used to show clear- 
ly the variation of the Ra with the 
spacings. Without using a_ spacing 
larger than 71 in., the general trend 
of the curve would nevertheless have 
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been obtained. The results would 
have shown that the Rt/Rm could not 
be higher than 1; that is, the true 
resistivity could not exceed 3 ohm 
meters. With a formation factor of 
20, this value indicates a water-bear- 
ing formation. 
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5. J. J. Jakosky and R. H. Hopper: The 
Effect of Moisture on the Direct Current 
Resistivities of Oil Sands and Rocks. (Geo- 
physics Vol. Il, p. 33). 


6. G. E. Archie: The Electrical Resistivity 
Log as an Aid in Determining Some Res- 
ervoir Characteristics. (A.I.M.E. Technical 
Publication No. 1422). 

7. U. S. Patent No. 1,819,923 Electrical 
Process and Apparatus for Determining the 
Nature of the Geological Formations Tra- 
versed by Drill Holes. 

8. U. S. Patent No. 1,894,328 Electrical De- 
vice for the Determination of Specific Re- 
sistivity. 





Explosion-Proof 
——— MOTOR CONTROL 


for Pipe Line Stations 





The Control above was one of several units made 
up for a large pipe line company, controlling three 


1,000 H.P. Electric Motors. 


Features 








e Explosion Proof, designed for installation in Class 1, 
Group D, Division 2, Hazardous Locations. 

e@ Provides short circuit, single phase, overload, undervolt- 
age, bearing temperature and oil pressure motor protection. 


e Safe—Metal enclosed. 


e Shipped as complete unit, reducing time of installation 

and field labor to a minimum. 
@ Quick replacement of breakers by using semi-draw-out. 
Our Engineers are specialists with long experience in the design of Electrical Equipment 
for the Petroleum Industry and are available for consultation with your engineers in 


planning equipment to meet the most exacting requirements of Pipe Line Companies for 
both Standard and Custom-Built Electrical Equipment. 





NELSON ELECTRIC MANUFACTURING CO. 





217 North Detroit 


TULSA, OKLAHOMA 


Telephone 2-5131 


MANUFACTURERS OF: 


Explosion Proof Motor Controls 
Junction Boxes and Enclosures 
Circuit Breakers and Lighting Panels 


Oil Field Motor Controls 

Automatic Pipe Line 
Sampling Devices 

Cathodic Protection 
Equipment 


Switchboards 

Instrument and 
Control Panels 

Unit Substations 


Triple Sampling 
Piping for Tanks 


ROVISION has been made by the 
pipe-line department of a Cali- 
fornia company for drawing samples 
from three levels in a large crude-oj] 








tank. By means of three drawoff lines 
samples of crude oil for gravity de- 
terminations can be drawn, from a 
point 12 in. from the bottom, from a 
halfway point, and from 18 in. below 
the roof of the tank. The tank in the 
illustration serves a Huntington 
Beach, Calif., pipe-line pump station. 


Reinforced Discharge Line 


ype pressures of 700 psi. at 
a West Texas pumping station 
have caused the operators to reinforce 


the discharge lines on the pumps. 
Four steel fins have been welded to 
the discharge line as shown in the 
photograph. These reinforcing /{1ns 
prevent possible damage from vibia- 
tion if the tanks and suction «re 
pumped dry. 
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CORROSION 


is no problem 
] 
oi when you use 


UCILON 


USERS TELL US Ucilon* 400 resists 
more corrosives for longer periods than 
any other coating tried! And it’s especi- 
ally suited to the severe service condi- 
tions found in the oil industry—as shown 
by remarkable endurance records on 
tankers, in the field, in storage tanks. If 
you have a job too tough for paint, we 
want it. For we believe plastic-based 
Ucilon 400 will outlast all other coatings 
you have tried—and cut your mainten- 
ance costs as well. 


FACTS ON SERVICE 


<he MASTER OF FLAME 
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Fin sake bic io ge 
& t 
EXTINGUISHING EQuiPr 


UCILON 400 was tried in a tanker’s hold, 


THE SMALL EXTINGUISHER.. 


oil, kerosene, salt water ballast. The hold 

was flushed with live steam before each WwW | T fa T i F 

t cargo change. Yet Ucilon coatings were e 
Sha still in excellent condition after 10 


<n uae FOR FIRE HAZARDS THAT DO NOT DEMAND 
LARGER EQUIPMENT .. . 


SEND FOR \ 
THIS BULLETIN ' The new ANSUL 4 Dry Chemical Fire Extinguisher 
" It gives you more de- P 3% ‘ ° 
tails on properties, has fire stopping effectiveness far in excess of 
types of coatings, ap- Se ose 


plication data. Write 
your nearest United 


( any other extinguisher of comparable size. Its com- 
Chromium office for punee . 
your copy. ° k e id l f l ° h 
RR pact size makes it ideal for locations where space 


is limited. The ANSUL 4 is easy to use... easy 


] k : | (} N to recharge on-the-spot... and again ready to 
3 he ag ‘ Cj) 2 4 " ; 


PROTECTIVE COATINGS 








ps. MADE BY THE MAKERS OF ANSUL-DUGAS DRY CHEMICAL FIRE 
a Cmmaip CAS” EXTINGUISHERS, MODELS 20, 30, 150A AND 350A. 
val products of A 

. UNITED CHROMIUM, INCORPORATED AN S U CHEMICAL COMPANY 
are 51 E. 42nd St., New York 17, N. Y. FIRE EXTINGUISHER DIVISION, MARINETTE, WISCONSIN 





Detroit - Waterbury - Chicago * Dayton - Los Angeles 
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QUESTIONS on TECHNOLOGY 


by W. L. Nelson 


Consulting Engineer 


Friction Loss in Stacks 


In The Refiner’s Notebook No. 135 
you quote a friction-loss formula for 
stacks which is given in several 

. etc. but which gives 
values four times larger than indi- 
cated by other formulas. Can you 
explain this apparent inconsistency? 
J.O.T. 


No satisfactory explanation can be 
given here but it was felt that our 
readers should be aware of the great 
differences in pressure drop by dif- 
ferent formulas. J.O.T. has studied 
the situation and finds that the for- 
mula used in the Notebook No. 135 
of March 15, 1947: 


fLu’ 008 Lu’ 
= ( nna 


DT T D 


is also stated in Cochran’s Handbook 
(Third edition, page 212), Gebhardt’s 
Steam Power Plant Engineering 
(Sixth edition, page 304), and by 
Alfred Cotton in the June 1923 issue 
of Buildings. In addition Babcock & 
Wilcox’s “Steam” (Thirty-fifth edi- 
tion, page 239) presents a formula 
that gives about the same results. 





In contrast, Walker, Lewis and Mc- 
Adams “Principles of Chemical En- 
gineering” (First edition), Perry's 
“Chemical Engineers Handbook” 
(Second edition, page 805), Crane 
Co.’s “Flow of Fluids” and Cameron 
Pump Co.’s. “Hydraulic Data” 
(Eleventh- edition, page 92) state the 
basic Fanning or Darcy equation: 


2fLu’ Lu’ 
= (.0622f) —— 
gD D 


In both of these formulas the units 
of L, u, and D are the same (i.e. feet 
and feet per second) but the “h” is 
inches water, the “F” is feet of fluid 
flowing, and the “f” in Fanning’s 
equation has a different value from 
that in the empirical equation. The 
constants of the equations should 
be equal, i.e.: 


62.4 


P= 


008 
x = 0.0622f 
p 12T 


in which “p” is the density of the gas 
and “T” is the absolute temperature 
“F. 

The constants of the equations are 
not equal. The empirical formula 








gives values four times larger than 
the Fanning equation. Gebhardt 
shows the derivation of the empirical 
formula from Chezy’s expression 
which is the same as that of Mc- 
Adams, but he uses a friction factor 
of 0.016 instead of 0.004 in arriving 
at the factor of 0.008 used in the 
empirical formula. It is possible that 
the friction loss is abnormally large 
in stacks or chimneys but it is not 
impossible that an error has been 
repeated through these many years. 


American Pipe Standard 


We are told to use Schedule 80 pipe. 
What is such a pipe?—R. R. S. 


A new pipe standard became ten- 
tative practice in 1935 and was for- 
mally adopted in 1939 by the Ameri- 
can Standard Association (29 West 
39th Street, New York) as ASA— 
B 36.10. This standard replaced the 
common Standard, Extra Strong, and 
Double Extra Strong terms, by 10 
schedule weights as shown in Table 1. 
The Schedule 30 and 40 items shown 
in bold face are the same as the now 
obsolete Standard Pipe, the schedule 
60 and 80 bold-face items are the 
same as Extra Strong Pipe, and the 
Double Extra Strong classification 
has been abandoned. The schedule 
numbers are approximately equal to 
the expression: 


P 
1000 — 
Ss 


in which P is the internal pressure 
(psig.) and S is the allowable fiber 
stress (psi.). 


TABLE 1—DIMENSIONS OF WELDED AND SEAMLESS STEEL’ PIPE 





: Outside 

diameter 10 
0.405 
0.540 
0.675 


0.840 
1.050 
1.315 


1.660 
1.900 
2.375 


2.875 
3.5 
40 


4.5 
5.563 
6.625 


8.625 
10.75 
12.75 


14.0 - 
16.0 
18.0 


0.250 
0.250 
0.250 


20.0 
24.0 
30.0 


0.250 
0.250 
0.312 


Sched. 


‘Nominal wall thickness for schedule numbers 

Sched. 
80 100 

0.095 

0.119 

0.126 


Sched. Sched. Sched. Sched. 
20 30 40 60 
0.068 
0.088 
0.091 


0.109 
0.113 
0.133 


0.140 
0.145 
0.154 


0.203 
0.216 
0.226 


0.237 
0.258 
0.280 


0.250 
0.250 
0.250 


0.277 
0.307 
0.330 


0.322 
0.365 
0.406 


0.406 
0.500 
0.562 


0.312 
0.312 
0.312 


0.375 
0.375 
0.437 


0.437 
0.500 
0.562 


0.593 
0.656 
0.718 


0.375 
0.375 
0.500 


0.500 
0.562 
0.625 


0.593 
0.687 


0.812 
0.937 


0.147 
0.154 
0.179 


0.191 
0.200 
0.218 


0.276 
0.300 
0.318 


0.337 
0.375 
0.432 


0.500 
0.593 
0.687 


0.750 
0.843 
0.937 


1.031 
1.218 





Sched. Sched. 


120 


Sched. 
140 


0.187 
0.218 
0.250 


0.250 
0.281 
0.343 


0.375 
0.437 


0.531 
0.625 
0.718 


0.437 
0.500 
0.562 


0.906 
1.125 
1.312 


0.593 
0.718 
0.843 


0.718 
0.843 
1.000 


0.812 
1.000 
1.125 


0.937 
1.031 
1.156 


1.406 
1.562 
1.750 


1.062 
1.218 
1.343 


1.250 
1.437 
1.562 


1.250 
1.500 


1.937 
2.312 


1.500 
1.750 


1.750 
2.062 


All dimensions are given in inches. Thicknesses shown in bold type in Schedules 30 and 40 are identical with thicknesses for 
“standard weight” pipe in former lists; those in Schedules 60 and 80 are identical with thicknesses for “extra strong” pipe in former 
lists. The schedule numbers indicate approximate values of the expression 1,000 x P/S. The decimal thicknesses listed for the respec- 
tive pipe sizes represent their nominal or average wall dimensions. For tolerances on wall thicknesses, see appropriate material speci- 


fications. 
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A WEEKLY FEATURE OF THE OIL AND GAS JOURNAL 


Pump Operation 


PORAcriCAl suggestions are so 
numerous that only a few 
points can be enumerated. 

Reciprocating pumps.—Slow 
speeds (1) allow long life, (2) re- 
quire fewer line repairs, (3) pro- 
duce fewer leaks, (4) require less 
steam, (5) cause less water ham- 
mer, (6) allow more of a suction 
lift, and (7) promote long strokes 
or larger capacity. 

Long-stroke pumps (even 2% 
times liquid cylinder diameter) 
operate more smoothly, the cylin- 
ders are filled more completely, 
and they require less repair. 


Select pumps that have deep 
stuffing glands and with holding 
or tightening nuts on the stuffing 
box that are readily available. 


Centrifugal pumps.—Any un- 
usual noise in a motor indicates 
trouble. Look for a “bum” that 
may mean that the pump is “froz- 
en” somewhere as by impeller ob- 
struction, too-tight glands, or 
locked bearings. 


Examine and replace the glands 
at regular intervals rather than at 
breakdown. 


Do not overfuse the motor; find 


the reason for the extra power re- 
quired. ¢ 

No gland will “stay in” if the 
pump is operated too long at closed 
discharge. 

Do not depend on a flexible cou- 
pling to care for poor alignment. 

The two boxes on this page are 
taken primarily from the Standard 
Oil Co. of New Jersey. Preventa- 
tive Maintenance Course, which 
was described on page 48 of the 
July 22, 1944, issue of The Oil and 
Gas Journal. 





is closed. 


from one to one and a half turns.) 


STOPPING 
. Close discharge valve slowly. 


main switch and report. 
. Close suction valve. 
When motors have been 
them closely. 


cial tags or instrument plates. 


THESE THINGS INDI- 
CATE TROUBLE 
1. Motor won't start 


2. Slow in getting up to 


speed .. Feel 


foreman. 
. Motor trips out con- 
tinuously 
. Noisy motor (be sure 
and notice) : 
. Motor smokes ... 


. Pump loses suction 


. Motor runs when stop 
button is pressed ... 

. Power interruption 
stops motor 


. Hot motor bearing or 
stuffing box 





MOTOR-DRIVEN CENTRIFUGAL PUMPS 
STARTING 


. Check lubrication, close main switch, see that discharge 
(Starting up with open discharge valve 
overloads motor. Large valves may be cracked open 


. Open suction valve, try bleeder for liquid. 

. Try shaft by hand, if possible, to be sure it is free. 
Press starter button. Notice discharge pressure. 

. Open discharge valve slowly, check pressure reading. 


. Press stop button. If the motor does not stop, turn off 


idle for some time watch 


Follow any special department rules and note any spe- 


WHAT CAN BE DONE 


....Check main switch; try by 
hand; notify foreman. 


bearings to see 
check discharge valve; check 
tightness of packing; 


Use spare pump—notify foreman. 


. Use spare pump—notify foreman. 
Shut down—check lubrication— 
use sfpare—notify foreman. 
Shut down—check to see that 
you have liquid—start up as 
tabulated above but taking 
particular care with Step B. 
Bleed until vapor is expelled. 


-Turn off main switch and. report. 


Close discharge valve. Do not 
start up until notified. 


Check lubrication—loosen pack- 
ing gland follower. 


Step 1. 


Step 2. 

gear. 
Step 3. 
Step 4. Drain 
Step 5. 
Step 6. 


Step 1. 
Step 2. 
Step 3. 
Step 4. 
Step 5. 


Close 
Close 
Open 
Close 


1. Overspeeding 
rates below) 


if hot; 


notify 


ment 


tainers 


Size of pump 
3 by2by 3 
744 by 5by 6 
742 by 5 by 10 
10 by6 by 12 








STEAM DUPLEX PUMPS 


Open suction, then discharge valves. 
if chemicals. 
Check open drips, examine lubricator, oil valve 


Open exhaust valve to heat cylinders, and drain 
exhaust line. 
live steam 
throttle valve. 


Close drips when dry steam appears. 
Open throttle valve and bring up to speed slowly. 


throttle valve. 

exhaust valve. 

all drips. 

suction and discharge valve. 
Follow any special departmental rulings. 


THINGS TO AVOID 
2. Control of flow with 
discharge valve 


3. Throttled exhaust 


4. Loss of suction ... 

5. Uneven gland adjust- 
6. Open top oil con- 
7. Leakage of product 
RECOMMENDED SPEED FOR VARIOUS SIZE PUMPS 


(Does not apply for heavy liquids, such as fuel oil, tars, etc.) 


STARTING 
Use goggles, 


line and crack live steam 


STOPPING 


RESULT 


(see 
Waste of steam—broken parts 


.. Steam waste—wire-drawn valve 
—excessive wear. 


.Steam waste—wire-drawn valve 
—excessive wear. 

Steam waste—broken valves, 
springs, etc. 


Scored rods, scored sleeves. 


Dirty oil—scored cylinders. 
..Oil loss from evaporation. 


R.p.m. 
80 
65 

48 
45 


Size of pump 
_12by10 by i8 
15 by 1044 by 18 
12by 7 by 20 
16 by 14 by 24 


R.p.m. 
37 
37 
35 
30 
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Goulds announces... 
NEW “CLOSE-CUPLD” 
CENTRIFUGAL PUMPS! 


17 sizes ... Capacities up to 2000 GPM 


... for almost any service! 


Drawing upon 100 years of pump design and manufacture, Goulds 
presents a new line of “Close-Cupld” Centrifugals which give you 
improved pumping efficiency, simpler maintenance and longer life. 
Through standardization, wearing parts are interchangeable for 
pumps of varying sizes. This minimizes spare parts, an important 
advantage where various size pumps are operating. 

Designed for a broad range of service, the field for these new 
Goulds “Close-Cupld” Pumps is almost unlimited. With heads up 
to 400 feet, depending on capacities, there is a “Close-Cupld” 
Pump for almost every condition. 


NEW ‘“‘CLOSE-CUPLD”’ FEATURES 


1. Shaft sleeve covers full length 
of shaft . . . compression seals 
between shaft sleeve and impel- 
ler hub and sleeve and shoulder 
on shaft completely protect 
shaft from liquid damage. 
2. Shaft sleeve is free to expand or 
contract with temperature changes 
—-prevents buckling, distortion. 
3. Machined stuffing box de- 
signed for die-formed, semi-metal- 

packing or mechanical seal . 
~— you operating flexibility. 

uid deflector, mounted on 

mt er shaft sleeve, is drilled and 
tapped so that in servicing pump 
it can be used to prevent shaft 
rotation while removing or tight- 
ening impeller nut; also, to re- 
move sleeve . . . a time saver. 
5. New split gland simplifies re- 
packing of stuffing box, when nec- 
essary another time saver. 


“e, GET THIS BULLETIN! 
| sae PUMPS, INC. 


DEPT. OG-9, SENECA FALLS, N. Y. 


Please send me your new “Close-Cupld” 
Bulletin 710-1. 





NAME__ Ce IE. ON 
x COMPANY 
Contains complete speci- 
fications (ASTM designa- 
tions), full efficiency and 
horse power ratings of each c Ca 
pump, all dimensions nec- 
essary to make a layout. 


ADDRESS______ 


ZONE_. STATE 














BETTER JOINTS 
ALL WAYS...WITH 


LINE PIPE 


COUPLINGS 


WHEELING MACHINE 
PRODUCTS COMPANY 


WHEELING + WEST VIRGINIA 





MORE PROFITS 


with a 


JENSEN 


A Jensen will lift no more oil than the pump 
will handle. But in each barrel that comes up is 
a little more profit—due to lower maintenance 
costs, more efficient use of power and less wear 
and tear on polish rod, stuffing box and other 
parts. 

And these additional profits add up to quite 
a pile of jack over a Jensen's long service life. 

Look into these extra profits by contacting 
your Jensen dealer—or write today to— 

Bros. 


sy ENSEN «x... 


Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET, NEW YORK CITY 
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Internal-Combustion Engines 


eae than half of all the rotary 
rigs now in operation in this 
country are powered by internal- 
combustion engines using gas or 
butane as fuel. The remainder are 
divided among steam, diesel-me- 
chanical, diesel-electric, and pur- 
chased electric-power rigs. This 
predominant position as a prime 
mover of rotary rigs has been at- 
tained by the internal-combustion 
engine in the relatively short time 
of less than 20 years. The prog- 
ress has Deen primarily at the ex- 
pense of the steam rig. The con- 
tributing causes were the economy 
of operation as far as fuel and 
water consumption is concerned, 
and increased portability of a pow- 
er rig as compared with a steam 
rig. The disadvantages resulting 
from inherent characteristics of in- 


ternal-combustion engines have. 


been overcome to a considerable 
extent by providing means for 
proper transmission of power to 


different component parts of the 
rig. 

Problems resulting from the in- 
creasing depth of wells have been 
met by increasing the size and the 
number of engines used. There 
have been no radical changes in 
the design of drilling engines dur- 
ing the last few years. The im- 
provements made were primarily 
in the type of materials used and 
in details of design. A modern in- 
ternal-combustion engine, used in 
rotary drilling service, is designed 
to handle the rapidly changing load 
demands and to withstand severe 
conditions of oil-field hauling and 
moving. It requires a minimum of 
attention and maintenance. It is 
conservatively rated with a result- 
ing long operating life. Fig. 36 gives 
power, torque, and fuel-consump- 
tion characteristics of a typical 


‘large internal-combustion engine 


used for drilling operations, 
Synchronization.— Means of com- 





TORQUE 


a 


BRAKE 
HP. 


FUEL 
1000 BT.U. GAS 


FUEL ECONOMY 
BARE ENGINE 





pounding of individual engines.are 
provided in a power rig, permit- 
ting any desired distribution of the 
total power among the different 
portions of the rig or concentra- 
tion of all the available power for 
any one operation. Compounding is 
to be considered in following. in- 
stallments of this series. From the 
standpoint of the prime mover it- 
self, compounding requires syn- 
chronization of the compounded 
engines, if efficient distribution of 
loads is to be attained. If the speeds 
of the individual engines are not 
closely synchronized, one of the en- 
gines may be overloaded and may 
actually have to pull another en- 
gine or engines. 

To attain engine synchronization, 
use may be made of the engine 
intake-manifold vacuum. This vac- 
uum is an approximate indication 
of the percentage of load that the 
engine is carrying. Special throt- 
tles have been developed using 
manifold vacuum for proper dis- 
tribution of load among two or 
more engines. Arrangements must 
be made for a system which per- 
mits selective synchronization of 
the engines. For instance, in drill- 
ing, one of the engines may drive 
the rotary at a different speed from 
the two other engines which are 
synchronized and compounded to 
drive the mud pump. Then in hoist- 
ing all three engines may be com- 
pounded and their speed must be 
synchronized. 

Fuel.—Fig. 37, based on data of 
one engine manufacturer, gives 
fuel. consumption of internal-com- 
bustion engines for different fuels 
and different percentages of load- 
ing. 


Fig. 36—Left: Power, torque, and fuel consumption char- 
acteristics of a typical inter 


Fig. 37—Below: Fuel consumption of internal-combustion 
engines for different fuels and for different percentages 


Sd 





drilling engine 


of loading 





. NAT. GAS, SPEC. GRAV. .65 
00 BTU. PER CU. FT. 

. GASOLINE, 60° APL 
6.T.U. PER GAL. 
PER. GAL. 

C. BUTANE 98.700B.T.U PER 
GAL, 4.7L8.PER GAL. 
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PERFECT 
te THREADS 


4 


4 
INTEGRAL 
RAW GAS PILOT 


BURNER BLOCK 


Leap 


maintains a high flame 
temperature with either 
fuel oil or gas... 


and is easily “lighted off” in a cold furnace ~ 
with fuel oil or gas. It can be brought, Semi-automatic 


quickly, to full capacity with a clean flame; 
has a high turndown ratio with a steady RPiksib No. 65R is ready 


flame; and can be applied to all types of ” ys ° 
boilers and process furnaces. The flame to thread I’ to 2 antes almost instantly 


can be regulated and directed to uniformly @ When you have a self-contained 
radiate heat to the absorbing surfaces with- No. 65R, there’s no fooling around 
out flame impingement. to thread 1", 1/4", 1/2" or 2” pipe. 
2 = Its one set of high-speed steel dies 
2 “4 ‘ Moe! ? adjust to pipe size easily in 10 sec- - 
This Unit is also designed for firing ver ond. Mistake-proofeceltholder sets 
tically upwards and for forced draft pre- instantly —one screw to tighten, no 
heated air when necessary. For further bushings. Perfect threads quickly, 
information about Tandem Combustion with least effort. Every tool factory A 
Units, write tested. More for your money — ask ), ods wp band. 
your Supply House for the No. 65R. ily on the floor. 








Main Offices & Factory: LZSBEAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Texas Office: 2nd National Bank Bidg.,“Houston 
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Reservoir Fluids: Behavior of Gases 


oY the basis of the kinetic theory 

of gases, one can arrive at a law 
giving the relationship existing be- 
tween pressure, volume, and tem- 


perature for a given mass of a gas.’ 


This relationship, called “the Per- 
fect Gas Law, mathematically is: 


PV = nRT (1) 
where 
P = absolute pressure on the gas 
V=volume which it occupies 
T = absolute temperature of gas 


n= the number of mols of gas, 
equal to its mass divided 
by its gaseous molecular 
weight, and 

R = the gas constant 


From this relationship a volume 
can be calculated if number of 
mols, pressure, and temperature 
are known. Units in the above re- 
lationship must, of course, be con- 
sistent. Usually the consistency in 
units is arranged with the gas con- 
stant, R, which is numerically the 


same for all gases. Values of R ° 


for the pressure, temperature, vol- 
ume, and mols in certain units are: 


P Vv a n R 
Atm. cc. °Absolute gram-mols 82.05 
Centigrade 
Scale 
°Rankine 
°Rankine 
°Rankine 


Atm. cu.ft. 
Psi. cu.ft. 
(*}. -cu,ft: 


0.729 
10.71 
1,544 


lb.-mols 
Ib.-mols 
lb.-mols 


*Pounds per square foot. 


Perhaps a word of clarification is 
necessary concerning the definition 
of mols. As stated above, the num- 
ber of mols of gas is equal to its 
weight divided by its gaseous mo- 
lecular weight. Since weight is 
given in either pounds or grams, 
depending upon the system of units 
used, two different molar quanti- 
ties are possible, either pound- 
mols or gram-mols. For example, 
methane, CH,, has a molecular 
weight of 16. Therefore, 32 lb. of 
methane is equal to 2 pound-mols, 
or 32 grams of methane is equal 
to 2 gram-mols. 


The perfect gas law reduces to 
Boyle’s Law, 


P,Vi'= P.V (2) 


when the temperature is constant, 
and to Charles’ Law, 


V: V; 
T: T, 


when the pressure is constant. 

The perfect gas law states that 
one mol of any perfect gas will oc- 
cupy the same volume at a given 
pressure and temperature. This is 
a convenient relationship and we 
thus utilize 359 cu. ft. as the volume 
occupied by 1 lb.-mol of any per- 
fect gas at one atmosphere and 
32° F., and 379 cu. ft. as the vol- 
ume occupied by 1 lIb.-mol of any 
perfect gas at one atmosphere and 
60° F. This relationship allows the 
engineer to convert rapidly from 
standard cubic feet to pound-mols 
or vice versa. 


Density of any substance is de- 
fined as mass per unit volume of 
the substance. Thus, density of a 
perfect gas at a given tempera- 
ture and pressure can be arrived at 
by rearranging the perfect gas law 
as follows: 


(3) 





m PXM 
density = —— = —————.__ (4) 
Vv RT 
where 
m =the mass of the gas under 
consideration and 
M = molecular weight of the gas 


This states that density varies di- 
rectly with pressure at a given tem- 
perature and inversely with tem- 
perature at a given pressure. 
Since density does vary with 
temperature and pressure, it is not 
a very convenient physical quanti- 
ty to use to characterize a gas. A 
more convenient term is specific 
gravity, which is defined generally 
as the ratio of the density of a 
substance to the density of a 
standard substance. For gases, air 


No. 300 


is usually used as the standard. 
The density of air is also variant 
with pressure and temperature, so 
both must be specified. Then it is 
most convenient to define the spe- 
cific gravity of a gas as the ratio 
of its density at a given tempera- 
ture and pressure to the density 
of air at the same temperature and 
pressure. Thus, specific gravity 
will be independent of pressuré 
and temperature. 

From the perfect gas law, the 
density of air is 


P X 28.96 
dair ene ee (5) 
RT 


where 28.96 is the apparent mo- 
lecular weight of air. Dividing this 
into Equation 4 for gas density, 
gives for the specific gravity, 


deas M 
S.G. =. (6) 
Gair 28.96 





This equation states that specific 
gravity as defined above can be 
calculated from the molecular 
weight of the gas alone, and is not 
dependent upon pressure and tem- 


perature. 

Example 1: What is the density of pro- 
pane gas, formula C,H,, in pounds per 
cubic foot at 100° F. and 30 psig.? 

Solution: Equation 4 is used. Since 
density is required in pounds per cubic 
foot and the pressure is in pounds per 
square inch, the value of R to use will 
be 10.71. The molecular weight is found 
from the formula C,H,. Carbon has an 
atomic weight of 12 and hydrogen of 1. 
Therefore, (3 X 12) + (8X1) = 44, the 
molecular weight. Therefore, 


44.7 x 44 
Density = ———_—__—_- 
10.71 X 560° 


= .328 lb. per cu. ft. at 30 psig. 
and 100° F. 


Example 2: What is the specific grav- 
ity of ethane gas, formula C,H,? 
Solution: The molecular weight is 
found as above from the atomic weight 
of carbon = 12 and hydrogen = 1. Thus, 
M = (2 x 12) + (6X1) = 30. The spe- 
cific gravity is then found from Equa- 
tion 6. 
$.G. = = 1.035 
28.96 


which is the value for specific gravity 
of ethane at any temperatures and pres- 
sures at which it can be considered a 
perfect gas. 

Example 3: What will be the volume 
in cubic feet occupied by 1,000 Ib. of air 
at 3 atmospheres and 150° F.? 

Solution: Using Equation 1, and taken 
R = 0.729 since pressure is given in at- 
mospheres, 


3xV= xX 0.729 x 6.0 


V = 5,110 cu. ft. 


Nomenclature: P = Pressure; V = Vol- 
ume; n = Mols; R = Gas Constant; T = 
Temperature; m = Mass; M = Mol 
Weight; d = Density; S.G. = Specific 
Gravity. 


Series prepared by Dr. John C. Calhoun, Jr., Petroleum Engineering School, University of Oklahoma 
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REFINING 


Throughput of Imperial 
Plant to Be 6,500 Bbl. 


DMONTON, Alta.—H. H. Hewet- 

son, president of Imperial Oil, 
Ltd., has announced that the Imperial 
Oil refinery to be erected at East Ed- 
monton will have an initial through- 
put of 6,500 bbl. daily. 

Reerection of the plant at White- 
horse, Yukon,. purchased from War 
Assets Administration for $1,000,000 
(U.S.), will not commence for several 
months, owing to the long haul from 
the original site to a railhead at 
Dawson Creek, B. C. 

During the coming winter, 50-ton 
trailer trucks will be used to haul 
portions of the plant over the frozen 
Alaska Highway. G. S. Davis, of Sar- 
nia, Ont., will have charge of the 
shipment and reerection of the plant 
at Edmonton. Railway spurs are now 
being laid. 

Crude from Canada’s new and 
promising Leduc field will be used 
to charge the refinery when in oper- 
ation at Edmonton. Moving and re- 
erecting the plant is costing Impe- 
rial Oil an additional $6,000,000 to 
$7,000,000. (The Oil and Gas Journal, 
August 23, page 141). 

Imperial Oil’s pipe line from Leduc 
field to Nisku on the Calgary-Edmon- 
ton Canadian Pacific Railroad branch 
line is expected to be in operation 
early in October. Construction in- 
volves 8 miles of 8-in. main line, with 
gathering lines already completed to 
all Imperial producers, comprising 2 
miles each of 6-in. and 4-in. and 3 
miles of 3-in. 

The 8-in. main line now under con- 
struction will be carried on a 500-ft. 
suspension bridge over a deep coulee 
between the field and Nisku. From 
the latter point the oil will be moved 
by rail to the Imperial refineries at 
East Calgary and Regina. 


- 


Oronite Chemical to Double 
Phthalic Anhydride Output 


A plant expansion program which 
will double its present production 
tate of phthalic anhydride has been 
announced by Oronite Chemical Co., 
San Francisco. 

George L. Parkhurst, president. of 
Oronite, a Standard Oil Co. of Cali- 
fornia subsidiary, said construction 
Will start in the next few weeks 
to orp the company’s Richmond 
Plant. 


The increased output will be avail- 
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able during the first half of 1948, 


Parkhurst said. Principal present 
market for phthalic anhydride is as 
a base for alkyd resin paints. Oron- 
ite’s plant was the first to derive 
phthalic anhydride from petroleum 
and it is the only operation of its 
kind on the Pacific Coast. 


N.L.G.1. Prepares Program 
For Chicago Convention 


A number of technical papers are 
scheduled on the program of the fif- 
teenth annual convention of the Na- 
tional Lubricating Grease Institute 
October 16-18 at the Edgewater Beach 
Hotel in Chicago. 

Official call for the meeting has 
been issued by H. P. Hobart, Gulf 
Oil Corp., Pittsburgh, institute pres- 
ident. Technical papers will be pre- 
sented at the morning and afternoon 
sessions October 16, and the morning 
session October 17. The program has 
been arranaged by James R. Corbett, 
Cato Oil & Grease Co., Oklahoma 
City. 

The list of speakers includes Dale 
V. Stingley, Armour & Co., Chicago, 
discussing, “Fats, Oils, and Fatty 
Acids for Industrial Purposes;” C. E. 
Pritchard, Republic Steel Corp., 
Cleveland, “Grease Lubrication in 
Steel Mills;’ S. B. Elliott, Ferro 
Chemical Corp., Cleveland, discussing 
“Metallic Soap;” D. H. D, Haas, Pur- 
due University, Lafayette, Ind., 
speaking on “Atomic Energy;” and 
J. A. Altshuler, Stratford Engineer- 
ing, and Claude Johnson, Jareco, 
Inc., both of Kansas City, Mo., whose 
subject is “Pressure Soap Contrac- 
tors and Hot-Oil Circulation Heating 
System.” 

An hour of fellowship the evening 
of October 17 will be followed by 
the annual banquet. 

The technical committee under the 
chairmanship of Carl W. Georgi, En- 
terprise Oil Co., Buffalo, N. Y., will 
use afternoon of October 17 and the 
morning of October 18 for a sympo- 
sium on “Pumpability of Grease and 
Delivery Characteristics of Dispens- 
ing Equipment.” This is a further ex- 


‘ploration into the subject which 


claimed the technical committee’s at- 
tention last year. The discussion ma- 
terial was published in bulletin form 
following last year’s convention and 
made available from N.L.G.I.’s head- 
quarters, 4638 Mill Creek Parkway, 
Kansas City 2, Mo. It is planned that 
the same procedure will be followed 
this year. 

The annual business meeting of the 





LEADING CONTRACTORS PREFER 
° 


PUMPS + HOISTS + LIGHT PLANTS 


DEPENDABLE 
RUGGED 
SIMPLE 
MONEY 
SAVE 
TIME 


EASY 
TO 
OPERATE 


STERLING 


MACHINERY CORPORATION 
a 


5-13 SOUTHWEST BLVD KANSAS CITY MC 








GRAFF 


Engineering & Equipment Co. 
505 South 3rd St 
LOUISVILLE 2, KENTUCKY 








RESULT 0! of 40 YEARS’ 


ING 
oe BUILD 
bes EXPERIENCE 


M‘CORD 


CORPORATION 
DETROIT 11, MICHIGAN 
LUBRICATOR DIVISION 





institute will be held at 4:30 p.m, 
October 17. 


Jet Engine Efficiency 
Test Devised by Shell 


An improved method of determin- 


ing the efficiency of jet-engine per- . 


formance has been developed at the 
jet-engine laboratory of Shell Oil Co., 
Inc., at Wood River, Ill, according 
to C. E. Davis, vice president of man- 
ufacturing. Technicians at the labo- 
ratory, he said, have also discovered 
major causes of carbon deposition in 
jet engines. 

Efficiency of jet engines is meas- 
ured at Wood River by a new meth- 
od of analyzing exhaust gases. Jet 
engines have presented special prob- 
lems because only an infinitesimal 
quantity of unburned fuel remains 
in the exhaust, mixed with tremen- 
dous quantities of air, Davis said. 
Shell scientists, therefore, have had 
to perfect new methods of quantita- 
tive gas analysis. 

As an additional refinement, the 
laboratory has devised means for 
running continuous tests of exhaust 
gases. The new analytical techniques 
have been made available to others 
interested in jet fuels. 

Davis said that under improper 
conditions of jet-fuel use, so much 
carbon is deposited that the airplane 
engines must be overhauled every 5 
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to 10 hours. Laboratory tests at Wood 
River reveal that chief factors af- 
fecting this deposition are: (a) fuel 
composition; (b) fuel volatility; (¢ 
intake temperature; (d) method of 
introducing fuel; and (e) conforma- 
tion of the combustion chamber. Ex- 
periments indicate that “carboning 
up” can be reduced by altering these 
factors. 

The laboratory, whose opening was 
announced March 1945, includes a jet 
burner that produces 250 times as 
much heat as a residential-type oil 
burner and creates a stream of hot 
gases traveling at extremely high ve- 
locity. Compressed air is supplied by 
a 1,000-hp. compressor. Both minia- 
ture and full-scale engine burner 
tubes enable comprehensive studies 
of fuel performance. 


Bright-Stock Output Shows 
1l Per Cent Increase 


Production of 13 companies which 
manufacture lubricating oils in the 
midwestern area showed an increase 
of 29,716 bbl. in the production of 
bright stock for July over that of 
June. July’s output was 285,715 bbl., 
an increase of more than 11 per cent. 

Other increases were in steam re- 
fined stock and blended oils, the for- 
mer showing an increase of 5,101 bbl. 
for July’s output or nearly a 16 per 
cent increase over the ‘previous 
month. Production of blended oils in- 
creased from 546,880 bbl. for June 
to 562,747 bbl. for July which repre- 
sents less than a 3 per cent gain. 

Viscous neutrals production de- 
creased from 522,467 bbl. for June to 
481,831 bbl. for July, nearly 8 per 
cent. Paraffin oils also were down 
from 90,118 bbl. to a total of 82,047 
bbl. for July, a drop of 9 per cent. 

Figures compiled by the Western 
Petroleum Refiners Association are 
based on the operations of the 13 
companies. 
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PIPE LINES — 


Stanolind to Complete 
Hamilton Dome Line Soon 


Stanolind Pipe Line Co., early this 
week had finished half of the 12- 
mile, 8-in. crude-oil line from Ham- 
ilton Dome, Hot Springs County, 
Wyoming, to a connection with the 
company’s Elk Basin system. The line 
will be completed October 1. Follow- 
ig completion of the line, production 
from the Hamilton Dome field will 
be increased 4,000 bbl. to a total of 
11,000 bbl. 

The letting of a contract for 74.4 
miles of 20-in. looping between La 
Plata, Mo., and the Mississippi River, 
known as Job 1, of the current loop- 
ing project, will be delayed until the 
company can determine when there 
will be sufficient pipe available to 
start construction. The date predicted 
for this is now October 15. The pipe 
originally intended for Job 1 was 
allocated to Jobs 2, 3, and 4 now 
under construction between the Mis- 
sissippi River and Manhattan, I1l., in 
order to expedite progress during the 
early part of the undertaking. On 
September 11, the spreads working 
on Jobs 2, 3, and 4 reported that 
15% miles had been laid, including 6 
miles of 20-in. and 94% miles of 22 in. 

When"the La Plata-Manhattan gap 
in the big-inch looping of the main 
line is filled by the 20-in. and 22-in. 
looping scheduled for completion by 
the end of this year, Stanolind will 
have a continuous 20-in. and 22-in. 
line from Drumright, Okla., to Whit- 
ing, Ind. 


Sunray Pushes Work on 
Beckett-Velma Line 


Sunray Oil Corp. is laying 15 miles 
of 6-in. from Beckett to Velma, Okla., 
Which is to be completed October 15. 
This provides a connection between- 
Beckett refinery and the Texas Pipe 
Line Co. pump station at Velma. 

A dual line will be laid later along 
the Bechett to Velma right-of-way 
Which will be extended approximate- 
ly 79 miles from Velma to Sunray’s 
tefinery at Allen. Final connection 
With the Allen plant facilities will 
be effected January 1, 1948. The en- 
tire project is estimated to cost more 
than $1,000,000. This completed line, 
together with other lines, will deliver 
a the rate of 20,000 bbl. of crude 
til daily to Sunray’s Beckett refin- 
tty. Three pump stations are to be 
built: one at Beckett, one at Allen, 
and the third at Wynnewood. These 
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are being constructed for pumping 
in reverse directions during alternate 
months for charging stock going to 
Beckett and for furnishing products 
pumped via Allen through Sunray’s 
line to the. connection with the Great 
Lakes Pipe Line system. 


Last Welds Made for 
“Biggest Inch” Line 


The final welds to complete South- 
ern California Gas Co.’s and South- 
ern Counties Gas Co.’s 214-mile, 30- 
in. line were made early this week 
by H. C. Price Co., contractor for the 
entire project. 


The operating companies are re- 


ported to have a program for filling 
the line with natural gas in order 
that it may serve as a reservoir to 
be drawn on to meet peak-load con- 
ditions in the next few weeks. The 
connection of the “biggest inch” line 
at Blythe, Calif., with the 26-in. line 
being built from Texas will be made 
later this year. 


Interstate Awards 
River Crossing Contract 


Interstate Oil Pipe Line Co. let 
contract for a Canadian River cross- 
ing to Oklahoma Engineering Co. of 
which F. E. Warterfield, Jr., is presi- 
dent, and T. L. Jones is vice presi- 
dent. The crossing will consist of 3,300 
ft. of 12-in. laid 5 ft. below the stream 
bed on 50-mile, 12-in. line which In- 
terstate is building from Oklahoma 
City to the Maysville pool. 

Work on the project.is being pushed 
to take advantage of the present pe- 
riod of low water in order that the 
crossing may be ready in advance 
of the construction of the overland 
line which it is to serve. 


New York State Natural 
Inch Connection Approved 


WASHINGTON.—The Federal Pow- 
er Commission has authorized New 
York State Natural Gas Corp. to con- 
struct and operate facilities which 
will enable it to receive deliveries 
from the Big and Little Big Inch 
lines. 

The company has been issued a 
certificate of public convenience and 
necessity permitting construction and 
operation of a new 6,000-hp. com- 
pressor station and connections and 
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1.1 miles of 20-in. connecting lines, 
overall cost of which is $1,313,785. - 

These facilities, which the FPC has 
already authorized on a temporary 
basis, are designed to enable New 
York State Natural to add up to 
75,000,000 cu. ft. of gas per day to 
its capacity. 

The projected connection with the 
Inch lines is in Greene County, Penn- 
sylvania. 


Shell Pipe Line Honored 
By Four Safety Awards 


During the past week ceremonies 
for presentation of four safety awards 
by U. S. Bureau of Mines officials 
have been conducted in three divi- 
sions and at the Houston headquar- 
ters of Shell Pipe Line Corp. 

“We are proud to acknowledge the 
action of the Joseph A. Holmes Safety 
Association in presenting four certif- 
icates to Shell Pipe Line Corp.,” said 
H. H. Anderson, vice president and 
general manager. “These are in recog- 
nition of no lost time because of acci- 
dents in the period ended December 
31, 1946: Wasson-Hobbs division, 846 
days, 463,835 man-hours; Austin divi- 
sion, 846 days, 455,127 man-hours; 
Elealdton civision, 772 days, 542,086 
man-hours; Shell Pipe Line Corp., 128 
and 121 days, 1,105,000 and 1,025,275 
man-hours in 1946.” 

Operations involved covered those 
of both the crude-oil lines of Shell 
Pipe Line Corp. and the products 
managed by Shell Pipe Line Corp. 

Out of 32 such awards presented 
to the petroleum industry, a total of 
eight awards for 1946 records went 
to employes in the operations of Shell 
interests. Of these, the four awards 
mentioned went to the 1,450 employes 
of Shell Pipe Line Corp. Last year 
Shell Pipe Line Corp. received the 
National Safety Council’s Distin- 
guished Service to Safety Award of 
Honor. 


Plans Revived for 220-Mile 
Swedish Products Line 


Svenska Entreprenad Aktiebolget 
is studying plans for a 220-mile 
products pipe line from Uddevalla 
through Vanersborg to Vasteras for 
handling shipments from the west 
coast of Sweden to a point approxi- 
mately 100 miles northwest of Stock- 
holm. 

Originally planned before the war, 
the project is being revived to pro- 
vide more economical transportation 
for the area. Pumping is to be done 
with 20-stage Byron Jackson Hydro 
Press-type pumps with submersible 
motors. Pumps will have 70 per cent 
efficiency. Suctions of the pumps will 
take products directly from the pipe 
line without use of balancing tanks. 
Discharge pressure will be 520 psi. 
above the suction pressure. The pump 
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and motor for each unit is to be 
inclosed in a steel cylinder about 20 
ff. long and 20 in. in diameter, which 
would be lowered into an under- 
ground chamber where it would be 
grouted in place. 

The proposed line wiil have deliv- 
ery facilities at Vanersborg, Lidkop- 
ing, Laxa, Askersund, Hallsberg, and 
Koping as well as Vasteras. 

The project has been planned to 
utilize pipe of the following diame- 
ters: 5-in., Uddevalla-Vanesborg; 

_4-in. for the remainder of the main 
line with a 3-in. lateral to Askersund. 

Several interests now engaged in 
distribution of petroleum products 
are reported to be cooperating in this 
undertaking. The project would be 
cperated as a common carrier. 

During summer months it is ex- 
pected products from the line would 
be transshtpped by boat to various 
points on the lakes in the area to be 
traversed by the line. 


Two Spreads Working on 
Beaumont-Hearne Line 


Early this month a second spread 
started from Hearne, Tex., to work 
south on Magnolia Pipe Line Co.’s 
178-mile, 12-in. products line from 
Beaumont. Another spread has been 
working northward from Beaumont. 
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It is expected that the two spreads 
will meet to complete the line by 
the middle of October. The contractor 
operating both spreads is Smith Con- 
tracting Corp. which is making ex- 
tensive use of units of pipe-line con- 
struction equipment operating on 
their own power. Such equipment is 
fabricated at the shop of O. R. Smith 
Manufacturing Co., Fort Worth. 


Oklahoma Natural 
Reconditioning Line 


Oklahoma Natural Gas Co. is re- 
conditioning 14 miles of 8 and 10-in. 
pipe on the line from Crescent field 
to a point southeast of Enid, Okla. 

The company is also taking up and 
reconditioning 19 miles of 16-in. near 
Boynton, Okla. 


East Houston Tanks Built 
For Texas Pipe Line Co. 


Work is under way for the con- 
struction of tank grades and levees 
for ten 122,000-bbl. tanks as well as 
roadways and culverts at the East 
Houston tank farm of the Texas Pipe 
Line Co. Work is being done by Vil- 
big Construction Co. 


Welding School Held for 
Pipe-Line Projects 
Materials are being donated by 


.Mmajor companies to assist the opera- 


tion of a welding school conducted 


at the Chamblee, Ga., shops of Wil-. 


liams Brothers Corp. The purpose of 
the school is to train welders to work 
cn pipe-line projects in various areas. 

There are 14 students in training. 
It is the intention of the school to 
complete training of students at the 
rate of 10 per month. From 6 weeks 
to 2 months is required for training, 
depending on the aptitude of the 
student. 

There is no charge for tuition. 
Students are not paid. No previous 
experience in pipe-line construction 
is required of the young men accepted 
tor training. 


Southern Natural Plans 
Pipe-Line Expansion 


Construction of additions and ex- 
tensions to the southern pipe-line sys- 
tem of Southern Natural Gas Co., a 
subsidiary of Federal Water & Gas 
Corp., is being planned from the pro- 
ceeds of a $5,000,000 loan. 

The Securities and Exchange Com- 
mission has approved a proposal of 
the Southern Natural Gas Co. to sell 
$5,000,000 of 2-year, 1% per cent 
promissory notes to 13 banks. 
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sented us in Louisiana and Mississippi for the past 
ten years. 


The storeman has been trained at our plant 
For effective on-the-spot service to operators in the warehouse and shipping department, and is 
West Texas region, THe W. L. Somner CoMPANY qualified to assist Gaso users with repair 


has established a store at 1310 North Grant Street, parts problems. 


Odessa, stocked with a complete line of Gaso Pumps Orders for Gaso Pumps, units or repair parts from 
and repair parts and staffed by a specially trained this store may be issued either to The W. L. Somner 
service organization: Company or direct to us. 








GASO PUMP & BURNER MFG. 


TELSA, OKLA. 


NATURAL GAS 


AGA. Natural-Gas Group 
Plans Convention Session 


ge Natural Gas Department of 
the American Gas_ Association 
has scheduled an afternoon meeting 
October 7 during the A.G.A.’s twen- 
ty-ninth annual convention October 
6-8 in Cleveland, Ohio. 

Program for the department ses- 
sion in the Euclid Ball Room of the 
Hotel Statler includes addresses by 
Max W. Ball, director of the Oil and 
Gas Division of the Department of 
Interior; W. F. McConnor, vice presi- 
dent, National Tube Co.; and Dr. 
A. W. Gauger, Pennsylvania State 
College. 

In addition to the October 7 meet- 
ing, the department is sponsoring the 
appearance of Nelson Lee Smith, 
chairman of the Federal Power Com- 
mission on the program of the con- 
vention general session the morning 
of October 7. Smith will speak on 
“Regulation of Gas Utilities.” 

The program for the Natural Gas 
Department meeting follows: 


TUESDAY. OCTOBER 7 

2 p.m.—"“Opening Remarks,” Robert W. 
Hendee, chairman, Natural Gas Depart- 
ment, and president, Colorado Interstate 
Gas Co., Colorado Springs, Colo.; Report 
of Nomihating Committee, R. H. Hargrove, 
chairman, and president, Texas Eastern 
Transmission Corp., Shreveport, La.; Time 
and Place of 1948 Spring Meeting, Charles 
E. Bennett, chairman, and president, Man- 
ufacturers Light & Heat Co., Pittsburgh, 
Pa.; “Development of Standards for Test- 
ing Gaseous Fuels,” Dr. A. W. Gauger, 
Penn State College, Penn State, Pennsyl- 
vania, chairman, Committee D. 3, Ameri- 
can Society for Testing Materials; ‘Fuels 
for Today and Tomorrow,” Max W. Ball, 
director, Oil and Gas Division, U. S, De- 
partment of the’ Interior; 
Prospective Outlook for Steel Tubular 
Goods,” W. F. McConnor, vice president, 
National Tube Co., Pittsburgh. 

Natural - Gas Department Committee 
Meetings.—Managing and Advisory Com- 
mittees, dinner, October 7, 6:30 p.m. Rose 
Room, Hotel Cleveland; Nitrogen Removal 


Subcommittee, October 6, 2:00 p.m., Parlor .. 


D, Hotel Statler; Pipe-Line Flow Subcom- 
mittee, October 6, 2:00 p.m., Parlor M, 
Hotel Statler; Technical and Research Com- 
mittee, Luncheon, October 7, 12:30 p.m., 
Parlor C, Hotel Statler. 


Pacific Coast Association 
To Meet Next Week 


Construction of the Texas-Califor- 
nia pipe line, developments in the 
atomic-energy field, catalytic syn- 
thesis of gas from coal, the gas indus- 
try’s new sales promotion plans are 
among the principal subjects of in- 
terest scheduled for the fifty-fourth 
annual meeting of the Pacific Coast 
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“Present and 


Gas Association September 23-25 at 
the Coronado Hotel in San Diego. 

The program includes a number of 
entertainment features as well as the 
business sessions. Election of officers 
is scheduled for the afternoon ses- 
sion September 23. A color motion 
picture showing work on the Texas- 
California line will be shown the 
morning of September 24. The annual 
banquet will be the evening of Sep- 
tember 25. - 

Opening talks the afternoon of 
September 23 will be by LeRoy M. 
Edwards, president, Pacific Coast Gas 
Association, and R. H. Hargrove, 
president, American Gas Association. 
Other speakers listed for the meeting 
include: Paul Kayser, president, El 
Faso Natural Gas Co.; Alden G. 
Roach, president, Consolidated Steel 
Co.; Harold P. Huls, president, Cali- 
fornia Public Utilities Commission; 
Dr. Lee A. Du Bridge, president, 
California Institute of Technology; 
Harold Costello, L.P.G. marketing 
specialist, Standard Oil Co. of Cali- 
fornia; D. A. Hulcy, president, Lone 
Star Gas Co.; Frank H. Lerch, Jr., 
president, Consolidated Natural Gas 
Co.; E.'S. Pettyjohn, director, Insti- 
tute of Gas Technology; Guy W. 
Wadsworth, Jr., vice president, South- 
ern Cakfornia Gas Co.; John Robert- 
shaw, president, Robertshaw Thermo- 
stat Co.; and H. Leigh Whitelaw, 
managing director, Gas Appliance 
Manufacturers Association. 


July Natural-Gas Sales 
Show 8.8 Per Cent Gain 


Sales of natural gas during July 
totaled 1,722,067,000 therms, a gain of 
8.8 per cent over July 1946, accord- 
ing to the monthly report of the 
American Gas Association. 

The A.G.A. index of natural-gas 
sales stood at 205.9 per cent of the 
1935-1939 average on July 31, 1947. 
For the 12-month period natural-gas 
sales were 24,567,774,000 therms, an 
increase ot 10 per cent over the like 
period a year earlier. 

Total sales of gas utility companies 
cf all types—natural, mixed, and 
manufactured—to ultimate consum- 
ers in July were 1,945,809,000 therms, 
an increase of 8.2 per cent over the 
comparable month last year. The A. 
G.A. index of total gas sales on July 
31, 1947, stood at 198.8 per cent of the 
1935-1939 average. For the 12-month 
period ending July 31, 1947, total sales 
of gas were 28,331,526,000 therms, an 
increase of 10.4 per cent over a year 
ago. 


Three Alabama Cities 
Getting Gas Systems 


A new modern natural-gas system 
has been placed in operation by the 
city of Atmore Ala. The system con- 
sists of approximately. 20 miles. of 
6-in. transmission line and about 20 
miles of distribution line, owned by 
the city of Atmore which will buy 
gas from United Gas Pipe Line Co. 

The system was designed and con- 
structed by the organization of Ray 
R. Littrell, contractor, of Opelousas, 
La. The same organization is building 
similar plants for the cities of Flo- 
maton and Brewton, Ala. 


Natural Gasoline 


Five Papers Listed For 
C.N.G.A. Fall Meeting 


West Coast fuel problems, use of 
centrifugal compressors, and the de- 
livery of natural gas from Texas to 
California are among the subjects to 
be discussed October 10 at the fall 
meeting of the California Natural 
Gasoline Association at the Ambas- 
sador Hotel in Los Angeles. 

Five papers are scheduled on the 
program for the 1-day meeting. The 
program has been arranged by a 
committee headed by R. S. Ridgway. 
Standard Oil Co. of California, as 
chairman. 

Speakers and topics for the C.N. 
G.A. meeting are: 

“Adaptability of Centrifugal com- 
pressors to Gasoline-Plant Opera- 
tions,” Dan McDonald, Magnolia Pe- 
troleum Co.; “Motor-Fuel Sensitiv- 
ity,’ E. J. McLaughlin, California 
Research Corp; “Cycling at High 
Pressures vs. Depletion and Cycling 
at Low Pressures,” E. O. Benneft, 
consulting engineer; “Future Out- 
look for B.t.u.’s in California,” Marion 
Dice, General Petroleum Corp.; and 
a description of El Paso Natural Gas 
Co.’s operations in connection with 
the delivery of natural gas to Cali- 
fornia, by C. L. Moore, El Paso Natu- 
ral Gas Co. 





Shell and Coltexo to 
Expand Wasson Plant 


Shell Oil Co., Inc., and Coltexo 
Corp. will begin construction soon on 
an extension of their jointly owned 
Wasson No. 2 gasoline plant as a 
step toward further utilization of gas 
produced in Wasson field for Yoakum 
and Gaines counties, Texas. 

The extension is designed to proc- — 
ess an additional 24,000,000 cu. ft. of © 
gas daily from Wasson pool. Present ~ 
amount processed is about 75,000,000 
cu. ft. daily. Completion is sched- 
uled for early 1948. 
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HAHA! THAT 
ROUGHNECK DOESN'T 
KNOW DRISCOSE 
MIXES ITSELF! 
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4 100-Million-Barrel Discovery? 


ECENT developments at Elk Ba- 

sin, on the Wyoming - Montana 
border, indicate strong possibilities 
that the Madison lime (Mississippian), 
a deeper pay, may prove to be an- 
other 100-million-barrel proven res- 
ervoir. The Pennsylvanian Tensleep 


at shallower depth is now estimated - 


at around 200 million barrels ulti- 
mate; fhe Madison would be in ad- 
dition to that. 

Last December Stanolind Oil & 
Gas Co. on behalf of the Elk Basin 
Unit, deepened a well on top of the 
structure, 38-M Unit, NE SE NE 24- 
58n-100w, drilled Madison lime from 
4340-5,013 ft.; and after casing off 
340 ft. of upper section with good 
saturated zones, completed in the 
lower part for 247 bbl. daily. 

Just recently Sinclair-Wyoming Oil 
Co. 1 Wilkins, NW SW NW 28-9s-23e, 
across the border in Montana, topped 
Madison at 6,215 ft., drilled. to 6,795 
ft, acidized, and flowed 745 bbl. in 
il hours through a 5/16-in. tubing 
choke on 2%-in. tubing. 

Now: the second well in the Elk 
Basin Uhit area, Stanolind 95-M Unit, 
NE NW SE_ 31-58n-99w, about 2% 
miles southeast of discovery well, and 
about 5 miles southeast of the Sin- 
clair-Wyoming producer, swabbed 28 
bbl. per hour for 20 hours. This well 
topped Madison at 5,029 ft., drilled 
out of it at 5,937 ft., to total depth 
of 5,941 ft. in shale. There was no 
water in the entire Madison section, 
908 ft. thick. 

The Sinclair well on the north is 
1% miles. northwest of the nearest 
Tensleep producer, and on part of the 
structure that in upper horizons is 
in a separate fault block. 

Some geologists. believe that the 
fault hay have died out before reach- 
ing the base of the Tensleep sand, 
and that there is a good possibility 
that the Madison lime will lie like a 
blanket over a large part of the huge 
structure. Others estimate that of the 
17,784 acres in the Tensleep Univ 
area, about 75 per cent can be con- 
sidered proven at this stage. 

What is obvious is that over an 
area 5 miles long, three wells have 
found very thick sections of the Mad- 
ison, with the water level undeter- 
mined downstruecture and perhaps no 
water at all in the Madison above the 
oil-water contact level as finally de- 
termined on the flanks. Currently 
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an agreement has been reached by 
which all three wells will be produced 
at the rate of 1,000 bbl. per day. 
This will probably involve opening 
up the upper part of the pay in the 
discovery well, 38-M Unit. 

The rate per well agreed upon is 
indication that geologists and engi- 
neers think they have a tremendous 
reservoir, with a very low water 
level. 


EASTERN TEXAS 


Hopkins County Test 

To Go on Pump 

Lease Drilling Co. 1 W. H. 
Coker, sub-Clarksville discovery 3 

miles southeast of Reilly Springs, in Hop- 

kins County, had the rig down and were 





installing pumping unit: Total depth was~- 


4,210 ft., plugged back to 4,168 ft. Casing 
perforations are at 4,150-65 ft. With tubing 
set at 4,167 ft. it was swabbed down to 
2,800 ft., making an undisclosed amount 
of clean oil, but it would not flow. Oil 
then rose to within 500 ft. of the surface. 

There was no water with the oil and es- 
timated gravity..is 25°, 

In Freestone County, 1 mile «southwest 
of Stony Point Church, The Texas Co. 1 
Irwin was completed for an open-flow po- 
tential of 23,000,000 cu. ft. of gas a day, 
plus 344 bbl. of 49.8°-gravity distillate, from 
perforations in the Pettit limestone at 8,132- 
46 ft. It is an extension to Pettit produc- 
tion in Teague field. 

Stanolind Oil & Gas 1 George Slaughter, 
Harrison County test 8 miles northeast of 
Marshall, was preparing to perforate at 
6,850-60 ft., after squeezing off at 6,794- 
6,806 and 6,816-24 ft. The well had made 
an estimated 3,000,000 cu. ft. of gas, through 
26/64-in. choke, plus some 15 bbl. of salt 
water an hour, from perforations at the 
last two levels. Total depth is 10,374 ft. 

Standard Oil Co. of Ohio 1 Southern 
Pine Lumber Co., 34¢ miles north of Slo- 


«cum, in Anderson County, tg pernerne 


to squeeze and reperforate in Wood 
bine after a 3-hour test at 5,479-90 ft., did 
not show surface pressure. Recovery from 
the test was salt water and mud. 

In Van Zandt County, 5 miles east of 
Edom, B. G. Byars 1 Jones, E. C. Bryant 
Survey, was drilling below 6,947 ft. and 
looking for the Paluxy. The test is said to 
be running some 200 ft. high to the dis- 
covery of Mount Sylvan field of Smith 
County, based on top of the Main Street 
limestone in the 1 Jones, which was placed 
at 6,110 ft. 

An 1,800-ft. test for east central Lamar 
County, 6 miles southeast of Paris, was 
reported to be under way by Biggs & 
Biggs, Tulsa. It will be the 1 .L. P. Me- 
Cuiston Estate, in the Caleb Wood Survey. 

EAST TEXAS SUCCESSFUL WILDCAT . 
Grayson County: Standard Oil Co. of Texas 

1 W. F. Covey-Bates, J. B. McAnair 


Exploration and Drilling 


Sur., A-763, 2 mi. N Sherman, flowed 
89.5 bbl. 36.7°-gravity oil a day, 12/64- 
in. choke, gas-oil ratio 326:1, oil sand 
3,781-89 ft., TD 3,794 ft. 


EAST TEXAS WILDCAT FAILURES 


Cherokee County: Morris Coats 1 Fred 
Fowler, Jose Pineda Sur., 4 mi. NW 
Jacksonville, dry, TD 4,989 ft., Pecan 
Gap. 3,680 ft., Austin 4,590 ft... Woodbine 
4,964 ft., by samples. 

Wood County: B. B. Orr 1 J. A. Bellomy, 
J. B,; Chireno Sur., 7 mi. SE Winnsboro, 
dry, TD 5,134 ft., no shows reported, 
details not available. 


TEXAS GULF COAST 





New Gas Field 
For Harris County 


OUSTON.—A new gas field for Harris 
County, approximately 242 miles south- 


.east of production in the North Houston 


field, has been opened by Union. Produc- 
ing Co. 1 Homer J. Moore. Drilled to a 
total depth of 8,500 ft.. with 7-in. pipe 
cemented at 7,920 ft., this well was clean- 
ing into pits through perforations. at. 7,705- 
10 ft.. making gas and wash water. No 
gage has been made of the flow. 


Sunray Oil Corp. 1 George H. Brandt, 
discovery well for the new Brandt field, 
14g miles northwest of the Weser field, in 
north corner of Goliad County, has been 
finaled as a single-completion, with the 
upper gas-condensate sand not being pro- 
duced at this time. The oil. gage from the 
lower sand.(Luling zone) was 168 bbl. of 
oil per day through a 9/64-in. choke, tubing 
pressure 1,920 psi., casing sealed, 31.8°- 
gravity oil, no water, gas-oil ratio 2,814. 
Production is through perforations at 
7,71514-1834 ft. Top of pay was 7,707 ft., 
with total depth 8,513 ft. The 51¢-in. casing 
was set at 7,770 ft. The Reklaw zone is 
perforated at 7,440-55 ft. Drill-stem test of 
these perforations, open 40 minutes, with 
500 ft. water cushion, developed. 2,050 psi. 
working pressure and flowed gas and con- 
densate, recovering 120 ft. of fresh water 
and 60 ft. of colored condensate. However. 
these perforations are not being produced, 
and are shut in, with pressure of 2,575 psi. 

Oil production for the Los Indios field 
of Hidalgo County has been opened by 
Chicago Corp. 7 W. L. Goldston et al. 
Drilled to a total depth of 7,258 ft., the 
well gaged 86 bbl. of 42°-gravity oil per 
day through a 3/32-in. choke, with 1,100 
psi. tubing pressure, casing sealed, gas-oi! 
ratio 400, no water. Production is through 
perforations at 7,113-22 ft. This well is lo- 
cated in the Santa Anita Grant. 

Ohio Oil Co, 1-B Nada unit has opened 
a new shallow sand to production at Nada 
field in Colorado County. Total depth is 
6,843 ft., with 5%4-in. casing cemented at 
6,671 ft. On initial gage this well flowed 
28 bbl. of condensate daily along with 
an estimated 1,000,000 cu. ft. of gas through 
a 4%%-in. choke. Production is through per- 
forations at: 6,216-20 ft. Regular field sands 
(McDermott sands just below 6,500 ft.) 
tested salt water. 

George R: Brown and Standard of Texas. 
1 Earl Hankamer, wildcat on the old Gist 
prospect in the extreme southwestern cor- 
ner of Newton County, has indicated oi) 
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production from the .lower Frio sands. 
Total depth is 7,354 ft. and 7-in. casing 
is cemented at 5,835 ft. A drill-stem test 
through perforations at 5,743-45 ft. recov- 
ered 540 ft. of 30.8°-gravity oil, 60 ft. of 
oil-cut mud and 30 ft. of sand, when tool 
was pulled. 

Amerada Petroleum Co. 1 Charles G. 
Hooks, wildcat 6 miles east of Warren 
townsite and 7 miles northeast of South 
Hyatt field, in Tyler County, is contin- 
uing tests in the Wilcox sands. Total depth 
is 9,503 ft., and 51$-in. casing is set at 7,800 
ft. Top of Wilcox is 7,583 ft. On test through 
perforations at 17,636-39 ft. it showed oil 
and salt water. These perforations were 
squeezed and a new test is being made 
through perforations at 7,609-20 ft. 

There were 30 new locations reported 
this week with 4 being wildcats, 2 in 
Chambers and 1 each in Karnes and Lib- 
erty counties. One new gas pay for Glen- 


dale discovery area in Trinity County was 


opened and six wildcats were completed 
dry, two in San Jacinto and one each in 
Austin, Bee, Karnes and Newton counties. 


TEXAS GULF COAST SUCCESSFUL 
WILDCATS 


Trinity County: New gas-condensate pay 
Glendale discovery area—Magnolia Pet. 
Co. 3 Bolton, in H. Bond League, TD 
-10,822 ft., top sand 9,932 ft., perf. 9,932- 
42 ft., and 9,960-90 ft., IP: 8 bbl. con- 
densate per day and 1,173,000 cu. ft. 
gas per day, gas-condensate ratio 149,- 
412, TP 1,900 psi., SIP 3,584 psi., gravity 
47°, 3 bbl. of water per day. 


TEXAS GULF COAST WILDCAT 
FAILURES 


Austin County: Humble 1 C. S. Hillboldt, 
Orange Hill area, in H. E. F. Frisins 
Sur., dry, TD 10,007 ft. 

Bee County: Rowan & Hope 1 Otto Bengs- 





HANDY, PORTABLE, LARGE 
CAPACITY LIGHT WEIGHT CENTRIFUGALS 


Pump illustrated, Model 8A, 
weighs only 115 pounds. Ca- 
pacity to 8,000 gallons per 
hour . . . fast priming. Pow- 
ered with single cylinder 4 h.p. 
engine. Compact . . . conven- 
ient carrying handle. One of 
the complete CMC Line of 
Centrifugals from 11,” to 10” 
size; also High Pressure and 
Diaphragm Pumps. Get new 
Pump Bulletin. 


CONSTRUCTION MACHINERY COMPANIES 


Waterloo, lowa 
1232 £. 18th, Tulsa, Oklahoma 
GN Held "OMicon: f 1903 Blodgett, Houston 4, Texas 
cializing in High Pressure Centrifugals...Dual Prime Centrifugals 
paparererne. S sh Diaphragm Pumps for the oil field! 


POR 


ton, in Bengston tract, 14% mi. NE of 
Pawnee, in B. G. Ijams Sur., dry, TD 
6,505 ft. in Wilcox. 

Karnes County: H. R. Smith & W. C. Me- 
Bride, Inc. and P, R. Rutherford 1 Jake 
Jarmon, in Carlos Martinez Grant, ¢ 
mi. SW of Kenedy, and 4 mi. NW of 
Green, dry, TD 8,007 ft. 

Newton County: C. C. Smith 1 C. C. Brown 
and Dewey Godfrey, in J. Terry Sur, 
dry, TD 9,361 ft. : 

San Jacinto County: Atlantic Refg. Co. | 
R. L. White, Security area, in Mary 
Rucker Sur., 4 mi. S of Mercy field, 
dry, TD 10,506 ft. 

Magnolia Pet. Co. 2 W. S. Dixon & Fal- 
vey, in Shepherd area, in Solomon 
Cole 1/3rd League, 1 mi. S of Shepherd 
townsite, dry, TD 11,517 ft. 


N. CENTRAL TEXAS 


Three Tests Showing | 
For Possible Discoveries 


ICHITA FALLS.—Three Haskell Coun- 

ty wildeats are showing for possible 
discoveries. T. D. Humphrey 4 E. H. Bar- 
nett et al, 244 miles north and 6 miles 
east of, Haskell, topped sand with a show 
of oil at 2,775-78 ft. A drill-stem test’ at 
2,769-78 ft., open 45 minutes, brought gas 
to the top in 19 minutes. There was no oil 
flow, but total recovery was 1,055 ft. of 
oil and 30 ft. of sulfur water. Bottom-hole 
pressure rose to 1,100 lb. in 20 minues. 
Operators set 7-in. casing at 2,775 ft. and 
were drilling plug. 

The same company's 1 Gertrude Swan, 
3 miles north and 12 miles east of Haskell, 
made a number of tests in the Ellenbur- 
ger, topped at 5,532 ft, At 5,590-5,631 ft., 
open 30 minutes, it recovered 35 ft: of mud, 
with no shows. At 5,630-70 ft. the recovery 
was 190 ft. of mud, and 60 ft. of salt water. 
Previous tests higher in the hole showed 
gas. At 5,269-73 ft., there was a good blow 
of gas, and recovery was 15 ft. of free oil, 
and 25 ft. of mud. At 5,369-79 ft., the re- 
covery was 400 ft. of salt water and a rain- 
bow show of oil. 

McCarthy Oil & Gas Co. 2 Hendricks 
Estate, 344 miles west of the southeastern 
corner of Haskell County, topped the EI- 
lenburger at 5,225 ft. and had total depth 
at 5,320 ft. A drill-stem test at 5,304-20 ft., 
open 1 hour, recovered 160 ft. of slightly 
oil and gas-cut mud, plus 200 ft. of salt 
water. Operators were to plug back to 
shut off the water. 

Fain-McGaha 1-A Amos & Andy, Clay 
County wildcat 3 miles west and 2 miles 
north of Joy, topped sand with a show of 
oil at 3,765 ft. Cores at 3,770-80 ft. recov- 
ered 5 ft. of shaly sand and 5 ft, of sand 
with oil shows, Coring on down, at 3,780- 
94 ft., the recovery was 14 ft. of oil-bear- 
ing sand. At 3,794-3,812 ft., total depth, the 
recovery was 5 ft. of sand showing oil, 5 
ft. of dry sand and 8 ft. of shale. A drill- 
stem test at 3,765-80 ft., open 45 minutes, 
recovered 250 ft. of oil and 60 ft. of heav- 
ily oil-cut mud. Bottom-hole. pressure was 
1,575 ft. Operators set casing at 3,755 ft. 
and were waiting on cement. , 

In Cooke County, 1 mile west and 14% 
miles south of Gainesville, P. G. Lake 2 
Pace Brothers had sand with a show of 
oil at 2,675-82 ft. Cores between 2,682-87 ft. 
recevered 5 ft. of sand with oil shows, but 
a drill-stem test at 2,676-87 ft., open 20 
minutes, recovered only 25 ft. of slightly 
oil-cut mud. Cores from 2,750-56 ft. recov- 
ered 6 ft. of lime and shale. Top on the 
Ellenburger was 2,820 ft., and a test at 
2,823-66 ft., open 30 minutes, recovered 45 
ft. of drilling mud very slightly oi] stained. 
Further tests at 2,875-2,915 ft., open 1 hour, 
recovered 25 ft. of oil and gas-cut mud. 
Stuck drill pipe prevented additional tests, 
and operators were fishing. 

Warren Petroleum Corp.’s Jack County 
wildcat, the 3 S & W Jacksborel, drilled 
limestone with a slight show of oil at 
5,754-64 ft. A test between 5,725-64 ft. re- 
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REPUTATION FOR 
RUGGEDNESS 


There are two reasons why oil producers buy “AMER- 
ICAN BRAND” Spinning Lines, Cat Lines, Shot Lines 
and “Trojan Brand” Cables and Crackers. One is 
QUALITY. Only,the very best material goes into these 
ropes. The other is SERVICE. Strategically located 
distributors and field engineers provide time-saving 
solutions to customers supply and usage problems, 


American 


) OILFIELD CORDAGE 


) @ CABLES @ SPINNING LINES 
@ CRACKERS e CAT LINES 
@ SHOT LINES e@ UTILITY ROPE 


ST. LOUIS CORDAGE MILLS, St. Louis 4, Mo. 
A Division of 


AMERICAN MANUFACTURING COMPANY, Brooklyn 22,N. Y. 
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fast Helio 


PIPE CUTTING 
IN TIGHT PLACES 


RIEID no. 42 


has 4 cutting wheels” 
for easy work in 
tight quarters 


3 Regular 

heavy-duty 

RImAID cut- 

ters in 5 sizes 

to 6" pipe. 

@ Short handled for close quarters, this 

4-wheel rimaip cuts pipe fast even where 

you have room only for a quarter turn. 

Special malleable housing is distortion- 
proof; heavy-duty cutter wheels roll easily through 
toughest pipe— always cut true, leave practically 
no burr. You'll like this efficient work-saver. Ask 
for Rimaip No. 42 ("to 2") or No. 44 (214" to 4") 
at your Supply House. 





covered 2 bbl. of drilling mud, when the 
packer failed after 25 minutes. A 1-hour 
test at 5,721-61 ft. recovered 144 bbl. of gas- 
cut mud, and at 5,761-71 ft., open 1 hour, 
the recovery was 20 ft. of slightly gas-cut 
mud. Testing continued between 5,795- 
5,805 ft. 


NORTH CENTRAL TEXAS WILDCAT 
FAIL 


Archer County: M. W. Blair 1 J. J. Per- 
kins, W. E. Probest Sur., A-338, NE 
Megargle, dry, TD 1,564 ft. in shale, 
Gunsight 1,452-54 ft., sand with show 
of oil 1,470 ft. 

J. G. Fowler 1 Cora M. Hull, Jose Ostane 
Sur, A-333, 2 mi. NW Archer City, 
dry, TD 2,231 ft. in shale, no shows. 

Young County: H. W. Snowden Oil & Gas 
Co. 2 Bureh Estate, Sec. 466, TE&L 
Sur., 5 mi. NW Graham, dry, TD 3,849 
ft., sand with show of oil 3,230-45 and 

* 3,823-49 ft., casing collapsed 2,400 ft., 


estimated 6 bbl. oil and 27 bbl. water 
a day. 


” 

WEST CENTRAL TEXAS WILDCAT 

Brown County: W. W. Connell, Inc. 1 O. L. 
Pierce, Osborne Dalton Sur., 10 mi. NE 
Brownwood, dry, TD 2,621 ft., sand 
with show of gas 2,180-2,205 ft., Ellen- 
burger 2,466 ft. 

Fisher County: Newmount Oil Co. 1 A. W. 
Lines, Wm. H. Davis Sur., 4 mi. E Es- 
kota, dry, TD 4,656 ft., Dotham 2,705 
ft., Noodle Creek 2,800 ft., Flippen 3,010 
ft., dry sand 3,946 ft. 

Haskell County: Cabot Carbon Co. 1 Car- 
rigan, S. C. Robertson Sur., 9 mi. NE 
Stamford, dry, TD 3,255 ft., Palo Pinto 
3,195 ft. 

Stephens County: Algord Oil Co. 1 G. H. 
les, Sec. 6, AB&M Sur., A-2,604, 14 
mi. NE Caddo, dry, TD 4,022 ft., lime- 
stone with show of gas 3,935-71 ft., 


sandy limestone with increase in gas 
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The Cameron Shear-Relief Valve protects pumps, manifolds, drilling 
hose, etc., against the damaging effects of excessive pressure. 

Only a common nail is lost when pump-pressures reach the shear- 
strength of the nail which holds the valve in closed position. At this point 
the pressure is relieved through the valve outlet. 

Any member of the crew can easily reset the valve . . . using direc- 
tions on the name plate for nail size and the pressures at which each size 


Write for complete details or see your Composite Catalog. 


CAMERON IRON WORKS, 


INC. 


P. O. Box 1212, Houston, Texas 


CAMERON 


SheN ALY 


3,978-92 ft. slight show of oil 4,19. 
21 ft. 


Fred M. Manning, Inc. 1 A. D. Mueller, 

. Sec. 25, A. Marshall Sur., 15 mi. sw 
ney idge, dry, TD 3,650 tt., Cadde 
Throckmorton County: Owenwood Pool 3 
Housley & McCord, Sec. 28, Comanche 
Indian Reserve, 11 mi. SW Throckmor. 
= dry, TD 4,794 fe, Mississippi 4,704 


MISSISSIPPI 


Massive Sand Tested 
In Franklin County. 


ACKSON.—In Franklin County, J. c 

Hawkins 1 Lehman, 27-7n-2e, has cored 
and tested oil in the Massive sand from 
10,548-59 ft. On a drill-stem test with pack- 
et set at 10,548 ft. testing to 10,559 ft., with 
¥%-in. top and bottom chokes, showed 6 
psi. top-pressure while open. 15 minutes. 
Cores from 10,531-48 ft. re¢overed shale 
with the bottom foot being slightly sandy, 
earrying a show of oil. Cored hole has 
been reamed to total depth of 10,559 ft. 
and operators are planning to resume cor- 


ing. 

Gulf Refining Co. is preparing to start 
a series of tests on its 1 L. L. Majors, 
wildcat in the Ovett area of Jones County, 
total depth 13,251 ft., with 51¢-in. casing 
set at 13,157 ft. in salt. Reports indicate 
several stringers of sand showing oil and 
condensate have been logged below 12,200 
ft. and total depth. 

‘Danciger Oil & Coa. 1 J. C. 
Simmons, 36-ln-12e, in Heidelberg field, 
Graben area, has cored to total depth of 
9,501 ft. and is preparing to set 934-in. 
ceasing for production tests..A number of 
shows have been encountered in sidewall 
cores of sands from 8,400-9,330 ft. 

Humble Oil & Refining Co. 1 Board of 
Supervisors, wildcat in the Mount Olive 
area, Covington County, is drilling below 
8,300 ft. in sandy shale. Ninety feet of 
mud and 4,800 ft. of salt water were re- 
covered on drill-stem test at 5,449-61 ft. 
with 3 psi. working pressure. 

In the Sandersville area of Jones County, 
Union Sulphur Co. 1 A. E. Falls Estate, 
wildcat is waiting on orders. Total depth 
is approximately 7,300 ft. with pipe set at 
5,456 ft. Drill-stem tests at 5,408-18 ft. and 
5,412-34 ft. recovered some oil-cut mud 
with the oil testing 16° gravity. Drilling 
rig has been. released. 

In the Brownsville area, Hinds County, 
Gulf Refining Co. 1 R. W. Trotter, 15-7n- 
2w, continues to have alight shows of 
heavy oil in the “Jackson Gas Rock,” how- 
ever drill-stem tests ha.e recovered salt 
water at three levels. Operators now are 
drilling ahead below 4,467 ft. in hard sandy 
limestone. 


MISSISSIPPI WILDCAT FAILURE 


Sharkey County: Continental Oil Co. 1 
USDA-Holly Bluff, 30-11n-5w, dry, TD 
4,450 ft. 





SOUTH LOUISIANA 


Vermilion Parish Wildcat 
Indicates New- Oil Field 


EW ORLEANS.—A new oil field for 

South Louisiana was indicated by Stan- 
olind Oil & Gas Co. 1 E. M. Watkins, wild- 
cat in 23-13s-lw, 6 miles east of Florence 
townsite in the East White Lake area, of 
Vermilion Parish. On a drill-stem test at 
9,278-82 ft., the well flowed at the rate 
of 206 bbl. of oil per day for 13 hours, 
then went to 90 per cent salt water. Per- 
forations were squeezed and another test 





* was to be made of the same sands. Total 
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MINERAL RIGHTS---ROYALTY 


1,067,000 Mineral and Royalty Acres 
Under 2,213,000 Surface Acres in 


LOUISIANA--MISSISSIPPI--ALABAMA 
FOR SALE 


The Federal Land Bank of New Orleans and the Federal Farm Mortgage 
Corporation offer for sale, through sealed bids, their non-producing mineral 


rights and royalty interests in Louisiana, Mississippi and Alabama. 


To facilitate the sale of these large holdings each of these three states has 
been divided into north and south areas. Bidders will be given the option to 
bid on any one, any combination, or all of the areas. Sealed bids will be 
submitted through the Trust Department of the Whitney National Bank, New 
Orleans, Louisiana, by November 18, 1947. Five per cent of the amount of- 
fered must be submitted with bid, an additional fifteen per cent paid within 


30 days after acceptance, and the balance upon delivery of deeds. 


A pamphlet giving additional general information will be sent upon request 
to anyone interested. 


For further detailed information write to or call on 


THE FEDERAL LAND BANK OF NEW ORLEANS 
860 ST. CHARLES STREET. 
NEW ORLEANS 7, LOUISIANA 
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depth of the test is 12,191 ft., with 7-in. 
casing set at 10,900 ft., and 5-in. liner down 
to 11,900 ft. An initial test at 11,310-25 ft. 
failed. 

Superior Oil Co. 1 State-L. L. & E. deep 
prospective oil pool opener, in the Four 
Isle Dome area, Terrebonne Parish, is drill- 
ing below 14,200 ft. in sandy shale. The 
7-in. casing has been set to 14,028 ft. Sev- 
eral shows of oil have’ been logged below 
13,000 ft. 

Pan American Production Co. 2 A. Guil- 
lory, 34-3s-lw, in Pine Prairie field in 
Evangeline Parish has been completed in 
the Wilcox sands. On initial gage this 
well flowed 239 bbl. of oil and 10 bbl. of 
water in 24 hours through a°* 14/64-in. 
choke. Flowing pressure was 1,000 psi. on 
the tubing and gas ratio was 3,060:1. Total 
depth is 10,351 ft., with 54-in. casing ce- 
mented at 10,326 ft. Production is througn 
14 sets of perforations in levels ranging 
from 9,650 ft. down to 10,300 ft. 


Stanolind Oil & Gas Co. 1-B O. & V. 
Ardoin unit, Pine Prairie field, Evange- 
line Parish, 37-3s-lw, is drilling in sand 
and shale below 9,450 ft. This test is 
scheduled to test sands in the Wilcox. 


Continental Oil Co. 1 W. W. Duson, 
wildcat test approximately 142 miles east 
of Jennings field production in Acadia 
Parish, 18-9s-12w, is preparing for produc- 
tion test. Total depth is 12,512 ft. with 
7-in. oil string cemented to 10,665 ft. Per- 
forations have been made from 10,550-70 
ft. and are being squeezed in three stages 
prior to a production try. Gas sands have 
been encountered at 10,450-68 ft. and 10,- 
548-62 ft. . 

The 19 new locations reported this week 
include two deep tests to be drilled by 
Shell Oil Co., Inc., in Weeks Island field, 
Iberia Parish, projected depths being 13,300 
ft. and 14,750 ft. Three wildcat starts were 
reported, one each in Acadia, Plaquemines 
and St. John the Baptist parishes. Nine 
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PA anew: 
ROLLER BEARING CO. 


420 Melwood Street 


Pittsburgh, Pa. 


oil producers were completed in proveg 

areas. Two wildcat failures were one each 

in Avoyelles and Beauregard parishes, 
SOUTH LOUISIANA WILDCAT 
FAILURES 

Avoyelles Parish: Dan J. Harrison, Jr., } 
Mrs. E. P. Chenevert et al, Ctr SW NE 
20-1s-5e, 44 mi. SE of Plaucheveiile 
townsite, 11 mi. E of Eola field, dry, 
TD 10,005 ft. 

Beauregard Parish: H. L. Hunt 1 Long-Bel] 
Pet. Co., Inc., 28-2s-8w, 54% mi. E of 
DeRidder townsite, 15 mi. ENE of Neale 
field, dry, TD 10,515 ft. Sparta sand 
7,143 ft., Wilcox 17,987 ft. 


CALIFORNIA 





Production Problems Plague 
Lawndale Field Discovery 


OS ANGELES.—Water trouble contin- 

ued to plague Seaboard Oil Co. during 
the past week at its deep-zone discovery 
in Lawndale field of Los Angeles County, 
the 1 Johnson, 17-3s-14w. Latest production 
gages available indicated that the well 
was flowing at the rate of 200 bbl. of net 
oil and 2,500,000 cu. ft. of gas daily under 
the extreme ,restrictions of an 11/64-in. 
choke. Water cut was estimated at 43 per 
cent. 

The heavy cut has been persistent since 
completion of the well more than a week 
ago despite many remedial measures taken 
by the company. It apparently has no 
hindering effect on the yield of oil and 
gas, however, as both the productive rate 
and the pressures have continued un- 
usually high. Casing pressure was gaged 
at 2,300 psi. during the latest production 
test, and tubing pressures ranged between 
1,850 and 1,875 psi. , 

Seaboard undoubtedly has uncovered 
something of considerable importance in 
the deeper zones at Lawndale, but full 
potentialities of the discovery cannot be 
realized until the water problem is solved. 
The company already has rig up far a 
second well which may shed some light 
on the source of the water. 

Stuck drill pipe last week threatened 
Standard Oil Co. of California with a sec- 
ond lengthy delay at its deep wildcat test 
in the Middle Dome district of Kettle- 
man Hills, the 73-30V, 30-23s-19e. The pipe 
became stuck at a depth of 10,422 ft., but 
crews succeeded in loosening it after ap- 
proximately 30 hours and reaming is now 
in progress to put the hole in shape for 
resumption of drilling. The 173-30V orig- 
inally was drilled to a depth of 12,389 ft. 
early in the year and was halted at this 
depth by stuck drill pipe. The bit was in 
Pay sand at this depth, however, and the 
well flowed substantial quanties of oil 
through the drill pipe, indicating an im- 
portant new pay zone discovery for the 
Middle Dome which has produced no oil 
at all for several years. After repeated 
attempts to free the pipe failed, Standard 
elected to plug back and sidetrack in an 
effort to complete the well in the new 
pay zone. This redrilling was in progress 
when the second fishing job occurred. 

Honolulu Oil Corp. is installing pump 
at its prospective oil discovery between 
Huntington Beach and Newport Beach, 
the 1 Lamb, 6-6s-10w. On a formation test, 
this well flowed an estimated 15-25 bbl. of 
oil an hour, but flow failed to endure and 
it will be pumped in an effort to restore 
the production. Total depth is 5,986 ft. and 
7-in. casing has been cemented to 5,970 
ft. The 1 Lamb is located approximately 
1 mile northwest of the Anaheim Sugar 
area of West Newport field, and will be 
the northernmost producer in the area if 
successfully completed. The newly discov- 
ered area will probably be considered 4 
new fault block area of West Newport 
field. ' 

CALIFORNIA SUCCESSFUL WILDCAT 
Los Angeles County, Lawndale area: S¢a- 

board Oil Co. 1 Johnson, 17-3s-14w. 
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flowed 598 bbl. 15.0°-gravity oil per 
day through 14/64-in. choke, 2,000,000 
cu. ft. gas, 244-in. tubing 7,893 ft., TD 
8,026 ft. 


CALIFORNIA WILDCAT FAILURES 

Kern County, McFarland area: Universal 
Consolidated Oil Co. 1 Marquis, 19- 
26s-27e, dry, elev. 740 ft., top weathered 
granite 5,250 ft., hard granite 5,261 ft., 
TD 5,261 ft. 

Mount Poso area: Gene Reid Explora- 
tion Co. 1 K & M, 17-27s-29e, dry, elev. 
1,165 ft., top granite 1,160 ft., TD 1,204 
ft. 

Race Track area: General Petroleum 
Corp. 32-2 Glazier, 2-30s-29e, dry, elev. 
729 ft., Santa Margarita 1,133 ft., Round 
Mountain silt 2,755 ft., Olcese-3,773 ft., 
Pyramid Hills 4,968 ft., Vedder 5,110 ft., 
Walker 5,380 ft., Schist 5,587 ft., TD 
5,809 ft. 

Sand Hills area: Western Gulf Oil Co. 
1 S. P., 25-12n-20w, dry, elev. 440 ft., 
Santa Margarita 14,420 ft., TD 15,092 ft. 

Monterey County, Oasis area: The Texas 
Co. 2 Currell, 4-2ls-8e, dry in gray 
sand, elev. 541 ft., TD 2,424 ft. 

San Ardo area: Jergins Oil Co. 23-35 San 
Ardo, 35-22s-10e, dry, elev. 550 ft., TD 
2,567 ft. 


OHIO, KENTUCKY 


Muskingum County Gets 
Large Gas Well , 


OLUMBUS. — Salt Creek Developmertt 

Co. 6 U. S. A. Section 15, Salt Creek 
Township, Muskingum County, was finished 
in the Clinton as a large gas well. Sand, 
found at 4,213-28 ft., gaged 3,108,000 cu. ft. 
natural with rock pressure of 1,125 Ib. 

The closély watched wildeat drilled by 
Republic Steel Co. on its own property 
in Section 19, Perry Township, Stark Coun- 
ty, was drilled in with two pays. The 
Parker Shell at 4,063-4,100 ft. gaged 393,000 
cu. ft. and the Red Clinton at 4,140-73, an 
additional 331,000 cu. ft. The well was shot 
and shut in casing 2 hours later at 479,000 
cu. ft. * 

The Ohio Fuel Gas Co. 1 J. G. Strine, 
Section 19, Congress Township, Wayne 
County, found an unusually thick New- 
burg sand. at 2,663-2,760 ft. with a natural 
volume of 206,000 cu. ft. The well will be 
utilized for some time and then acidized. 

Zanesville Tool Co. brought in a fair 
Medina well on 2 Dell Rambo, Section 26, 
York Township, Morgan County. Sand at 
3,962-74 ft. showed a gage of 500,000 cu. 
ft. natural. 

Perry County again leads in new. loca- 
tions reported with 7 out of a total of 25. 
Bearfield and Madison townships are show- 
ing the most activity. Stark County reports 
five locations, and Ashland and Meigs 
three each. Twenty-five wells were com- 
pleted with Stewart leading with six and 
followed by Cambridge with five. 


SUCCESSFUL OHIO WILDCAT 

Stark County, Perry Township: Republic 
Steel Corp. 1 fee, Sec. 19, Shell 4,063- 
4,100 ft. Clinton 4,120-85 ft., 497,000 
cu. ft., TD 4,207 ft. 





EASTERN KENTUCKY ACTIVITIES 


ASHLAND.—In the past week, Kentucky- 
West Virginia Gas Co. completed Well No. 
858, W. R. Hall, Sr., property in Floyd 
County for the only completion. The well 
was noted at 3,505 ft., and produced 146,- 
000 cu. ft. of gas in shale after shot. 

Well No. 5772, James M. Billiter, Pike 
County, was changed to Well No. 883. 

New locations were noted on Well No. 
5770, Henderson Hall, Floyd County, and 
J. S. Franklin, Well No. 5773, Knott County. 


WESTERN KENTUCKY 
_ OWENSBORO.—The new Slaughters Pool 
ip Webster County is the hottest thing in 
Western Kentucky, with 5 wells producing, 
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How to bring those 
distant suppliers closer to home 


It’s like having all your suppliers close at hand, his you specify 
Air Express delivery. Air Express gets you what’s wanted in mere 
hours . . . no matter where your suppliers are located. 

Planes carrying your Air Express shipments are bigger and faster 
today. Even overnight coast-to-coast deliveries are routine. Same 
day delivery between many airport towns and cities. And Air Ex- 
press rates are low. Use this speedy, profitable service regularly 
to keep customers satisfied, and business running without a hitch. 


Specify Air Express-its Good Business 


eLow rates—special pick-up and delivery in principal U.S. towns and 
cities at no extra cost. eMoves on all flights of all Scheduled Airlines, 
eAir-rail between 22,000 off-airline offices. i 
eDirect air service to and from scores of foreign countries. ; 
Just phone your local Air Express Division, Railway Express Agency, 
for fast shipping action . . . Write today for Schedule of Domestic and 
International Rates. Address Air Express, 230 Park Ave., New York 17: 
Or ask for it at any Airline or Railway Express Office. Air Express 
Division, Railway Express Agency, representing the Airlines of the U.S. 





Fastest delivery — at low rates 


Trailer parts (51 Ibs.) needed in Los Angeles 
fast. Picked up at Portland, Ore., factory 5 
PM on 13th, delivered first thing next AM 
821 miles away—in time! Air Express 
charge $12.52! Other weights, any dis- 
tance equally inexpensive and fasi 
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2 dry holes, and 7 drilling. Production is 
coming from the Tar Springs sand at around 
2,500-2,600 ft. The first three wells com- 
pleted are reported to have averaged 836 
bbl. daily per well over a 10-day period, 
oil 39.6° gravity, gas-oil ratio around 3,000 
cu. ft. Early construction of a gasoline 
plant is planned according to unconfirmed 
reports. 


ul 
INDIANA 

EVANSVILLE.—Two producers and the 
same number of dry holes marked this 
week’s activity in the new Evansville pool. 
Calvert-Willis et al 4 Egli, NE NW SW 2-6s- 
llw and same operators’ 4 Roder, SW SE 
NW 2-6s-llw, each made 15 bbl. pumpers. 
Illinois Mid-Continent et al 1 Osborn, SW 
NE SE 3-6s-llw, and Diamond Exploration 
t Nelson, NE NE NE 11-6s-llw were both 
dry. Eight other wells are drilling. 


SOUTHWEST TEXAS 


New Field Is Seen 
For Starr County 


ORPUS CHRISTI—A new oil field for 

Starr County, 3 miles north of La 
Reforma field and 24° miles southeast of 
the deep production at Kelsey field, has 
been opened by Jay Simmons 1 First Na- 
tional Bank of Mission in the “San Jose” 
Grant. On potential test this well gaged 
130 bbl. of 41.3°-gravity oil per day on 
the pump, with no water in the flow. It 
is completed through perforations at 6,112- 
17 ft. in the upper sand. Top ‘of upper 
pay was 6,110 ft. and total depth is 7,500 
ft. with 5%9-in. casing set to 6,505 ft. for 
the completion. The lower sand was per- 
forated at 6421-27 ft. and operator at- 
tempted to dual complete this. well, but 
the lower sand developed a high gas-oil 
ratio, which could not be cut down; the 





upper sand failed to flow, hence the sin- 
gle-sand completion on the pump. Sim- 
mons has started his 2 First National Bank 
of Mission, 933 ft. south of the 1 discovery 
well, 


Magnolia Petroleum Co. 1-A_ Drought, 
wildcat test in’ Northwest Duval County, 
approximately 1 mile northwest of the 
Charamousca field, flowed 1,365,000 cu. it. 
of gas per day through 14-in. chokes top 
and bottom on a 30-minute drill-stem test 
through perforations at 6,545 ft., with 1,200 
psi. working pressure, and made a spray 
of condensate, no gage on condensate. Op- 
erators have made additional perforations 
at 6,550-65 ft. and continue to test for a 
condensate completion. Total depth is 8,504 
ft. This well is located in the J. L. Saens 
Survey 154. 


Two miles west of Seeligson field, Mag- 
nolia 103 A. A. Seeligson, new oil field 
discovery in Jim Wells County, on poten- 
tial gage flowed 14444 bbl. of 42.5°-gravity 
oil per day through a %%-in. choke, with 
1,220 psi. tubing pressure, casing sealed. 
Gas-oil ratio 785. Production is through 
perforations at 5,857-62 ft. Total depth is 
6,010 ft., and 7-in. casing is set to 5,907 
ft. for the completion. Drill-stem tests at 
4,408-14 ft. and 5,375-82 ft. showed good 
for gas-condensate production. Located in 
John H. Houghton Survey 286, approxi- 
mately 144 miles southeast of the old 
Premont field, and 142 miles northwest 
of the new South Haldeman field. 

Santa Clara Oil Co. and John F. Camp 
& Sons 4-C Welder, southwest outpost test 
in the new Squire field of northeastern 
Duval County, has discovered two new 
oil pay zones for the field, both below 
the previous pay zones, and the upper 
sand being in the Pettus zone, and the 
lower either in the second Pettus or Yegua 
zone. Drill-stem test at 3,751-54 ft., open 
10 minutes, recovered 40 ft. of gas-cut mud 
with some oil. Drill-stem test at 3,755-60 
ft.. open 10 minutes, recovered 30 ft. of 
oil-cut mud. Drill-stem test in the lower 
sand at 3,826-30 ft., recovered 50 ft. of oil- 
cut mud and several gallons of free oil. 
Test at 3,835-41 ft. recovered 60 ft. of oily 


mud. Operators will core ahead and con- 
tinue testing this sand. This well is }o- 
cated in the M. G. Nunez Survey 4, 13 
miles northwest of San Diego. 

There were 38 new locations reporteg 
this week with 13 being wildcats, 4 jn 
Duval and 2 each in Starr and Webb coun- 
ties, and 1 each in Bexar, Dimmit, Gilles- 
pie, Jim Hogg and Uvalde counties. Starr 
County has two discoveries, one oil and 


one gas, while Kleberg and Hidalgo coun. ° 


ties received one new pay each. Six wild- 
cats were completed dry, 2 in Atascosa 
and 1 in Dimmit, Jom Hogg, Kendall and 
Travis counties. 


SOUTHWEST TEXAS SUCCESSFUL 
WILDCATS 

Hidalgo County: Oil discovery well in Los 
Indios pool—The Chicago Corp. 7 W. L. 
Goldston et al, in Santa Anita Grant, 
TD 7,258 ft., perf. 7,113-22 ft., IP: 96 
bbl. per day through 3/32-in. choke, 
gas-oil ratio 400, TP 1,100 psi., casing 
sealed, gravity 42°, no water. 

Kleberg County: New oil pay Borregas 
pool—Humble 9 King Ranch-Borregas, 
in Santa Gertrudis Grant, TD 9,985 ft., 
perf. 6,094-99 ft., IP: 168 bbl. oil per 
day through 4%-in. choke, gas-oil ratio 
912, TP 1,125 psi., casing sealed, gravity 
38°, no water. 

Starr County: New oil discovery—Jay Sim- 
mons et al 1 First National Bank of 
Mission, in San Jose Grant, 5 mi. NE 
of Delmita, 242 mi. SE of Kelsey-Deep 
field and 3 mi. N of La Reforma field, 
top pay 6,110 ft., TD 17,500 ft., perf. 
6,112-17 ft., IP: 130 bbl. oil per day on 
pump, gravity 41.3°, no water. 

New gas discovery—Selby-Walker Corp. 
and C. G. Glasscock 1 M. M. Garcia, 
in Block 3, Survey 913, 12 mi. NE of 
Rio Grande City, just east of Boy'e 
field, top pay 3,409 ft., TD 4,108 ft., 
perf, 3,410-20 ft., IP: 3,000,000 cu. ft. 
gas per day on open flow (dry gas), 
shut-in pressure 1,600 psi. ; 
SOUTHWEST TEXAS WILDCAT 

: FAILURES 

Atascosa County: Frank Frohnhoefer 1 
E. C. Rogers Est., in Rafael Herrera 
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Sur. 44, 5 mi. NW of Poteet, dry, TD 
2,607 ft. in upper Taylor. 

Pegg Bros. 1 Oscar Brooks, in F. de la 
Garza Sur. 46, 9 mi. W of Poteet, dry, 
TD 2,441 ft. x 4 

Dimmit County: The Texas Co. 1 E. T. 
Standifer, in J. Poitevent Sur. 35, 7 
mi. E of Big Wells, in Las Vegas area, 
dry, TD 8,411 ft. in lime. 

Jim Hogg County: V. L. Blanchard 1 Downs 
Royalty Corp. in El Javali Grant, 8 mi. 


SW of Cuevitas, 344 mi. NW of Guerra | 


field, dry, TD 8,540 ft. 

Kendall County: B. L. Raborn, Jr., 1 Olga 
Hohenberger, in H&GN RR Sur. 950, 
10 mi S. of Fredericksburg, dry, TD 
720 ft. 

Travis County: E. R. Marts 1 Henry Lind, 
in Henry Martin Sur., dry, TD 1,935 
ft., top Edwards lime 1,930 ft. 


CANADIAN FIELDS 


Leduc Field Extended 
142 Miles to West 


HATHAM.—In Leduc field, Globe-Leduc 

West 2, LSD 9, 34-50-26w4, finished at 
5,284 ft. as the first independent producer, 
came in after swabbing to the 2,500-ft. 
level. For 20 minutes the flow was di- 
rected to the flare line, and then switched 
to the separator with flush yield of 158 
bbl. in 1 hour. It was then restricted to 
21/64-in. choke, making 27 bbl. an hour. 
On a later half-hour open flush run it 
made 75.2 bbl. and on restricted flow is 
making between 500 and 600 bbl. a day, 
apparently one of the largest producers 
yet brought in. The completion extends 
the producing area 144 miles west. Globe- 
Leduc West 1, LSD 6, 19-50-26w4, to the 
west of the field, is below 4,733 ft. after 
coring in the first zone. Globe-Leduc West 
3, LSD 10, 34-50-26w4, offsetting No. 2 pro- 
ducer to the west, is rigging, and the com- 
pany is planning six additional wells on 
the same quarter-section. 

Imperial 8, LSD 7, 26-50-26w4, has been 
completed as the company’s eighth suc- 
cessive producer, flowing 110 bbl. an hour 
in a drill-stem test at 5,310-20 ft. On re- 
stricted flow, it is expected to bring total 
field production to better than 1,100 bbl. 
a day. Imperial has three other wells drill- 
ing close to the producing horizon and one 
rigging. 





Leduc Consolidated 1, LSD 10,. 23-50-: 


26w4, after shutting in a large gas produc- 
tion from the upper formations, is nearing 
the third zone below 5,348 ft. Leduc Con- 
solidated 2, LSD 17, 23-50-26w4, got the 
second zone at 4,971 ft. and is deepening 
to test the third. Leduc Consolidated 3, 
LSD 15, same section, is below 4,990 ft. 

Homestead-Yaremko 1, LSD 7, 19-50-25w4, 
to the east of the field, is deepening be- 
low 5,357 ft. after a rise of water in the 
second zone. New Ranchmen’s-Community 
1, LSD 11, 7-49-24w4, outpost test to the 
southeast, is below 5,357 ft. 

Okalta-Leduc 1, LSD 13, 17-50-25w4, out- 
post test to the east, was dry at 6,110 ft. 
B. A. Pyrez 1 deep test, LSD 12, 25-50- 
%w4, is below 6,085 ft. 

Millet.—Southwest of the field, Millet- 
Leduc 16-6, LSD 16, 6-48-24w4, got the first 
Leduc zone high, at 4,640 ft., showing oil 
Stains in a tight formation with the electric 
log indicating porosity. Drill-stem test was 
.Unsuccessful owing to packer trouble, and 
the hole is deepening to the more produc- 
tive second zone, expected around 5,150 ft. 

Wizard Lake.—McColl-Frontenac Wizard 
Lake 14-14, LSD 14, 14-48-27w4, about 12 
miles south and west of the Leduc pro- 
ducers, was dry at 6,166 ft. This is the last 
of three exploratory tests drilled by Mc- 
Coll-Frontenac in areas south of Leduc 
field, toward Wetaskiwin. A new wildcat 
test, Spotted Creek 8-24, LSD 8, 24-42-24w4, 
has been spudded still farther south, and 
east of Ponoka. 

Turner Vailey.—Home-Millarville 26, LSD 
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Big in value, big in performance, big in ruggedness, in its ability 
to do a multitude of laboratory jobs, in fact in every way but 
price, the “Precision” Thelco model No. 16 is a big oven. 


Features 
« All metal, double walled cabinet and door. 
« Glass Wool, High Thermal Efficiency insulation. 
. Ventilation control is easily adjusted. 
« Heating elements operate at Black Heat. 
« Working chamber 11” x 11” x11”. 


© Includes 2 adjustable latticed metal shelves, Thermometer holder, 
ventilating shutter, neon pilot light, hazard safedoor latch, cord 
* and plug. 


Write for big, new 48 pege Temperature Control Catalog No. 330 R 


See Your Laboratory Supply Deo tony 
Precision Scientific Vom” 
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COOLING 
TOWER . 
WATER 


For cooling—or any use in any part of the 
Petroleum processing or pumping industry, 
- Layne Well Water Systems produce large 
quantities of water at an extremely low 
cost. 


These Systems are scientifically engineered 


extra long life, and freedom from expen- 
sive upkeep cost. 

Any size—any capacity—against any head. 
Layne Well Water Systems always give 
peak performance. For further interesting 
details and facts, address Layne & Bowler, 
Inc. General Offices, Memphis 8, Tenn. 


to have the rugged quality that assures 
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—Werricat Toreine Pumped 


AFFILIATED COMPANIES: Layne-Arkansas Co., Stuttgart, Ark. e¢ Layne-Atlantic Co., Norfolk, Va. ¢ 
Layne-Central Co., Memphis, Tenn. ¢ Layne-Northern Co., Mishawaka, Ind. « Layne-Louisiana Co., 
Lake Charles, La. ¢ Louisiana Well Co., Monroe, La. ¢ Layne-New York Co., New York City ¢ Layne- 
Northwest Co., Milwaukee, Wis. ¢ Layne-Ohio Co., Columbus, Ohio e Layne-Pacific, Inc., Wash- 
ington ¢ Layne-Texas Co., Houston, Texas « Layne-Western Co., Kansas City, Mo. ¢ Layne-Western 
Co. of Minnesota, Minneapolis, Minnesota ¢ International Water Supply Ltd., London, Ontario, Canada 
Layne-Hispano Americana, S. A., Mexico, D. F 





LUFHIN “‘“MEZURALL’’ 
TAPE-RULE 

Compact, 
Convenient, 
Accurate 


The Lufkin “Mezurall” Tape- 

Rule is small and lightweight, but 

what a whale of a measuring job it does! 

Takes inside and outside measurements. The 

concave blade is stiff enough to be projected un- 

supported, yet it flexes easily around angular objects. 

Blade remains set at any length withdrawn. Get the 

best — order the Lufkin “Mezurall” through your supply 
house. Write for free catalog. 


GFK. 


THE LUFKIN RULE CO., SAGINAW, MICHIGAN, New York City 
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15, 18-21-3w5, outpost test in the north ex. 
tension area, with Madison at 8,541-8,97) 
ft., has. increased to 12 bbl. an hour. in 
the lower zone, and is continuing aci 
and testing. Four other Home wells jn 
northwest Turner Valley are drilling. 

Jumping Pound.—Shell Exploration 5-7-1, 
LSD 5, 1-25-4w5, deepest active test in 
Alberta, is deepening below 13,290 ft. after 
a drill-stem test in the Devonian lime. 
stone showed 310-ft. rise of fluid in 19 
minutes with no oil showing. 

Bruderheim.—North of Edmonton, Shun- 
da B-1, LSD 5, 20-55-20w4, got the De. 
vonian limestone around 3,222 ft. and is 
coring below 3,571 ft. to test oil showings. 

Pouce Coupe.—In the Pouce Coupe area 
of northwestern Alberta and northeastern 
British Columbia, an oil showing has been 
struck at 800 ft.-close to the town of Pouce 
Coupe. The well was drilled for a town 
water supply, apparently on the British 
Columbia side of the interprovincial bound- 
ary, and is reported making 15 bbl. a day 
with strong gas pressure. The location is 
in a general area in the northern foot- 
hills, tested by Imperial Oil and other 
companies between 1921 and 1944. North- 
west Co. (Imperial) 1, LSD 15, 23-80-13w6, 
abandoned as an oil prospect at 3,057 ft., 
encountered a strong gas flow, estimated 
10,000,000 cu. ft. with 500 Ib. closed-in pres- 
sure. Bonanza Royalties 1, LSD 16, 22-80- 
13w6, finished at 2,173 ft., had around §,- 
000,000 cu. ft. gas and Guardian 1, LSD 
7, 7-80-12w6, stopped drilling at 6,900 ft. 
after encountering numerous oil and gas 
shows. 

Ontario.—A test for natural gas on the 
Edward Corrie farm in Bertie Township, 
Welland County, east of Port Colborne, 
has encountered a’ small commercial oil 
production, around 5 bbl. a day. The test, 
drilled in the old Niagara gas field, en- 
countered oil below 1,500 ft. Production is 
being shipped to the British-American re- 
finery at Clarkson. 

Nova Scotia.—After more than 2 years 
of drilling for oil in Nova Scotia, Sun Oil 
Co. has discontinued operations, and is 
shipping its drilling equipment to the Unit- 
ed States. Operations were carried on at 
Nappan, near Amherst. The first test was 
abandoned owing to drilling difficulties 
around 6,000 ft. and a second hole, carried 
to 11,504 ft., failed to secure production. A 
number of previous efforts to develop oi! 
in Novia Scotia, particularly on the west- 
ern shore of Cape Breton Island, were 
unsucceseful. 


PERMIAN BASIN 


Anderson Test Still in 
Pay at 8,340 Ft. 


IDLAND.—Phillips Petroleum Co. and 
The Texas Co. 1 McEntire, Ector 
County Ellenburger strike, 2 miles south- 
east of Andector field, was still in the pay 
at 8,430 ft. A 76-minute drill-stem test be- 
tween 8,340-8,430 ft. brought gas to the sur- 
face in 5 minutes, oil at the end of 16 
minutes, and then flowed 115 bbl. of oil 
to tanks in 1 hour. Final recovery on the 
test was not reported. Operators were to 
run another test at 8,430-80 ft., then con- 
tinue testing at 50-ft. intervals. Location 
of the 1 McEntire is about 2 miles south- 
east of the nearest Ellenburger well in 
Andector field, but some operators con- 
sider it as a separate structure, since it 
is separated from the field by a dry hole: 
Phillips 1-P'TXL, Devonian extension on 
the north side of TXL field, flowed 232 
bbl. of oil, with no water, through ‘2-10. 
choke, from the Devonian, and was shut 
in for additional storage. Total depth was 
8,345 ft. plugged back to 7,960 ft., and 
with packer set at 7,854 ft. Location is in 
SW SE Section 29, Block 45, T&P Survey, 
and slightly more than 1 mile northwest 
of the nearest Devonian producer, Conti- 
nental Oil Co. 2-B TXL,- and the same 
distance northeast of Shell Oil Co., Inc. 
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1 Cochran, a Devonian producer separated 
from TXL field by a dry hole. 

At the south end of Goldsmith field, 64% 
miles south of previous Clear Fork pro- 
duction, Gulf Oil Corp. 437 Goldsmith, Sec- 
tion 28, Block 44, T&P Survey, flowed 66 
pbl. of oil in 1 hour on a drill-stem test 
in the Clearfork section at 5,598 ft. When 
the tool was opened, gas came to the sur- 
face in 4 minutes, oil in 13 minutes, which 
was turned into the pits for 22 minutes 
to clean. At that time it was turned into 
tanks for the 1-hour flow. Gas-oil ratio was 
said to be 680:1. Operators were to deepen 
before making further tests. 

Previously, the 437 Goldsmith had re- 
covered 840 ft. of oil and gas-cut drilling 
mud in a test from 5,450-5,567 ft. 

Sterling County’s discovery, Plymouth 
Oil Co. 1 Mrs. Georgia Frost, swabbed 110 
bbl. of oil and 112 bbl. of water in 24 
hours, early this week, and was to continue 
testing the Ellenburger. Present perfora- 
tions are between 8,358-78 ft. Operators 
were to squeeze more cement through the 
pipe, above the zone being tested, in an 
effort to shut off the water. 

In the panhandle of northwestern Crock- 
ett County, Byrd-Frost, Inc., and Gulf 1 
Mayberry-Tippet, which blew out from pay 
section at 6,309-99 ft., following a drill- 
stem test of the Simpson formation at 
6,870-7,001 ft., total depth, was to pump 
in mud, in an effort to kill the well. When 
the gas flow is killed, operators planned 
to drill ahead to the Ellenburger. 

Completion potential was reported for 
Honolulu Oil Co. 1 White & Shelton, Gaines 
County, discovery 12 miles west of Semi- 
nole, in Section 18, Block 44, T&P Survey, 
as 161 bbl. of fluid a day, on the pump. 
Of that amount, 156 bbl. was 31.5°-gravity 
oil. Total depth was 7,003 ft., plugged back 
to 6,959 ft. in the Clear Fork. 

In south-central Andrews County, Stan- 
olind Oil & Gas Co. 1-AC University ex- 
tended San Andres production 1% ‘miles 
south of Fuhrman-Mascho field. On a 24- 
hour pumping test, the well made a little 
better than 68 bbl. of fluid, of which 93 
per cent was oil, and the remainder sedi- 
ment and water. Pay section from 4,190- 
4,447 ft. was acidized. Total depth was 7,000 
ft, in the Clear Fork, plugged back to 
4,467 ft. 


WEST TEXAS SUCCESSFUL WILDCAT 

Crockett ‘County: Stanolind Oil & Gas Co. 
1-GG University, Sec. 12, Blk. 39, Uni- 
versity Lands, 1244 mi. SE Barnhart, 
pumped 25 bbl. 37.5°-gravity oil a day, 
Ellenburger pay 8,298 ft., TD 8,384 ft., 
PB 8,377 ft. 


WEST TEXAS WILDCAT FAILURES 

Andrews County: McAlester Fuel Co. 1 
M. M. Fisher, Sec. 4, Blk. A-36, PSL 
Sur., 1 mi. N Shafter Lake field, dry, 
TD 7,365 ft., Yates 2,860 ft., Glorietta 
5,740 ft. Clear Fork 6,167 ft., Tubb 
6,695 ft. 

Dawson County: R. G. Clay-1 O. W. Jones, 
Sec. 26, Blk. 35, T&P Sur., 4% mi. 
SE Lamesa, dry, TD 4,360 ft., San An- 
dres 4,360 ft. 

Yoakum County: The Texas Co. 1 Roy 
Fitzgerald, Sec. 440, Blk. D, J. H. Gib- 
son Sur., 2 mi. E and 1 mi. S Plains, 
dry, TD 5,524 ft. 


SOUTHEASTERN NEW MEXICO 


HOBBS.—Amerada Petroleum Corp. an- 
nounced location for a deep test in the 
Southwest part of the Monument area of 
Lea County. It will be the 8 H. W. An- 
drews, in NW NW 12-208-36e, and 1 mile 
Southwest of the same company’s 5  Phil- 
lips in 1-20s-36e, last reported drilling ahead 
below 7,852 ft. 

In west-central Lea County, Cole-Darden 
Oil Co. 1 Phillips-State, 30-17s-34e, was to 
teacidize with 5,000 gal. in the San An- 
dres from 4,609-4,760 ft. Previous treatments 
were with 500 gal. of mud acid and 2,000 
Sal. of regular acid, after which it flowed 
10 bbl. of oil an hour. A drill-stem test 
of the abové depth, open 90 minutes, re- 
covered 480 ft. of heavily gas-cut mud, and 
300 ft. of oil and gas-cut mud. When shut 


in it built up a pressure of 750 Ib. in 9 
minutes, 
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Continental Oil Co. 6-B-23 Skaggs, 23- 
20-27e, in the Cass field area, recovered 
sulfur water with no oil or gas shows, on 
a l1-hour drill-stem test of the Devonian 
at 8,155-8,354 ft., total depth, and operators 
Planned to plug back to test the upper 
Strawn and Drinkard zones. 

Between the Drinkard and Skaggs-Cass 
producing areas, Stanolind Oil & Gas Co. 
1 Southland Royalty Co., 9-2ls-37e, had 
perforated casing at 6,555-6,610 and 6,640- 


75 ft. and was to run tubing to test. Total 


depth is 6,684 ft. 


SOUTHEASTERN NEW MEXICO SUC- 
CESSFUL WILDCAT 


Eddy County: Extension to Grayburg-Jack- 
son area—Grayburg Oil Co. 13-B Keeley, 
NE SW NE 26-17s-29e, flowed 236 bbl. 
oil a day, %-in. choke, San Andres 
2,612 ft., top pay 2,835 ft., TD 5,076 ft., 
PB 3,050 ft., elev. 3,588 ft. 


MICHIGAN 





Allegan County Wildcat 
Gets 66-Bbl. Initial 


AGINAW.—Ford Oil Co. 1 Bloom, classed 
as a wildcat in Section 3% of Salem 
Township, Allegan County, produced ini- 
tially after acidizing at 66 bbl. a day. with 
salt water, from the Traverse limestone 
at 1,680 ft. as Michigan field operations in 
the past week resulted in 14 completions. 
The completions included four other oil 
wells, one for 780 bbl. initially in Newaygo 
County’s Kimball Lake field, another for 
360 bbl. pinched in Claybanks field of 
Oceana County, smaller producers in Mid- 
land and Bay counties. Initial potential of 
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the five producers was 1,300 bbl. a 
Four more Clare County gas producers 
were on the list, along with five dry holes 
four of which were wildcats. : 
eight new locations were listeq 
four of them in Newaygo County, one each 
in Kalamazoo, Kent, Allegan, and Livings.- 
ton counties. 


MICHIGAN WILDCAT PRODUCER 

Allegan County, Salem Township: Ford 
Oil Co. 1 Orville Bloom, SE NE NE 
34-4n-13w, pumped 60 bbl. and salt 
water, acidized; TD 1,680 ft. in Traverse 
limestone. 


MICHIGAN WILDCAT FAILURES 

Bay County, Garfield Township: Chapman 
Oil Co, 1 J. F. Lambert, SE NW sE 
26-16n-3e, dry in Dundee, TD 3,408 ft. 

Oceana County, Leavitt Township: Gordon 
Oil Co. 1 Osborn & Hill, SW SE NE 
26-15n-15w, dry in Detroit River, TD 
2,738 ft. 

Oscoda County, Mentor Township: J. 0. 
Mutch 1 Neil W. Oakes et al, NW SW 
NW 30-26n-3e, dry in Dundee, TD 
3,275 ft. 


ILLINOIS 


White County Has Two 
Small Pool Prospects 


chops mage Qil & Refining Co. 
et al 1 Orman, SW NW NW 18-6s-10e, 
swabbed 70 bbl. of oil in 4 hours after 
acidizing the McClosky with 4,000 gal. at 
3,052-59 ft. Elevation is reported 385 ft. 

Gilliam Drilling Co. 1 Hines, NW NW SW 
36-5s-f0e, after being plugged back to 2,847 
ft., from old total depth of 3,167 ft., is 
being put on pump to test the Benoist 
sand at 2,812-30 ft. 

In the Inman district, Gallatin County, 
R. B. Martin-Puritan Drilling Co. 1 Straub, 
NE NE NE 21-8s-9e, potential new pay 
opener in the Tar Springs sand, bailed 24 
bbl. of oil per hour, then was shot with 40 
qt: at 2,191-2,215 ft., and is now cleaning 
out. . 

George Wrather 1 Turner, NW NE NW 
23-1s-9e, Wayne County, elevation 287 ft. 
swabbed 100 bbl. of oil in 8 hours after 
acidizing with 3,000 gal. The well is now 
being cleaned out and tested after perforat- 
ing with 24 shots at 3,340-46 ft., total depth 
3,375 ft. Tuley-Carter 1 Martin heirs, NW 
NW NW 4-2s-8e, is cleaning out after a 20- 
qt. shot in the Aux Vases at 3,186-3,200 ft. 


ILLINOIS SUCCESSFUL WILDCATS 


Clark County: F. Hessler 1 Buckler, SE SE 
NW 36-12n-l4w, TD 460 ft., Pennsylvania, 
shot 453-60 ft., pumped 3 bbi. 

Van Tarble 1 Tarble Brothers, SW NW 
SW 1-lln-14w, TD 678 ft., PBTD 390 ft. 
pumped 4% bbl. 

Edwards County: Lynn and Calvert & Willis 
1 Messman, NW NW SW 9-2s-l4w, TD 
3,075 ft., PBTD 2,975 ft., Aux Vases and 
Benoist, shot 2,959-75 ft., 7 qt. marbles 
in Aux Vases, pumped 11 bbl. 


ILLINOIS WILDCAT FAILURES 


Effingham County: Everhart 1 Bryant, NW 

NE NW 9-6n-7e, dry, TD 2,930 ft. 
Eason Oil Co. 1 Niemann, N% SE NE 
35-6n-7e, dry, TD 3,051 ft. 

Fayette County: H. Luttrell et al 1 Cole, 
SE SE SE 27-5n-3e, dry, TD 2,067 ft. 
Jefferson County: W. Bell and Ashland 1 

Lyton, NW NW SW, dry, TD 3,097 ft. 

Macoupin County: Gill 1 O’Neal, SE SW 
SE 22-lln-8w, dry, TD 602 ft. 

Marion County: illiam Drilling Co. ! 
Frye “A,” NE NW SW 2-2n-4e, dry, 
TD 2,792 ft. 

Shelby County: Burke, Ryan & Hayes ! 
Morris, NW NE NW 12-9n-Se, dry, TD 
1,985 ft. 

Wayne County: Texas Co. 1 Scott, NW NW 
SW 27-1n-5e, dry, TD 3,100 ft. 
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Madison Parish Test Gets 
Show of Gas 


HREVEPORT.— Seven miles south of 
Delhi field in Madison Parish, Murphy 
and Sun Oil Co. 1 R, F. Marston, 19-16n- 
l0e, reported spotted stains and shows of 
gas. In coring, a 5-ft. recovery at 4,965-70 
ft. was of nonporous sand, with no shows. 
Five feet recovered at 4,970-75 ft. had 2 
ft. of nonporous sand and 3 ft. of sand 
having gas odor and spotted oil stains. At 
4975-80 ft. there was 144 ft. of sand with 
gas odor, good porosity with spotted oil 
stains, and 34@ ft. of salt-water sand. Oper- 
ators ran electric log and were waiting on 
cement. 

Other wildcat reports indicated progress 
in drilling but little change from the pre- 
vious week, Two miles northeast of the 
town of Ringgold, Bienville Parish, The 
Texas Co. 1 W. A. Givens was drilling be- 
low 6,799 ft. It had the Massive at 4,545- 
4,767 ft., Pettit porosity at 5,785-5,804 and 
5,846-50 ft., and sample top on the Travis 
Peak was 6,280-95 ft. Union Producing Co. 
and Pure Oil Co. 1 Frazier, 14-14n-6w, 
had made two attempts at drill-stem tests, 
with the packer failing both times. First 
test was between 17,989-8,074 ft., and the 
second ‘at 8,016-74 ft. No recovery was re- 
ported. Operators then reamed down to 
8,068 ft. amd cored red and gray shale 
to 8,133 ft. Top on the Travis Peak was 
said to be 7,655 ft. : 

In Caddo Parish, F. A. Callery 1 Wool- 
worth, 22-12n-15w, was shut down for wa- 
ter at 3,990 ft. Cores at 3,853-57 ft. recov- 
ered shale and limestone, with no shows. 
Sample top on the Paluxy was 2,825 ft. 
Northwest of Willow Lake. field, irregular 
Section 35-7n-6e, General American Oil Co. 
1 Calvert was drilling below 7,828 ft. in 
shale. It topped the Midway at 7,410 ft., by 
samples. Two Claiborne Parish tests, Carter 
Oil Co. 1 Gandy, 28-19n-7w, was drilling 
below 5,336 ft., and Hassie Hunt 1 James, 
10-22n-4n, was drilling in Cotton Valley at 
9,060 ft. Skelly Oil Co. 1 Nash, 20-12n-16w, 
DeSoto Parish, was drilling below 10,797 
ft. in blagk shale. In LaSalle Parish, C. H. 
Murphy, Jr., 1 Tensas Delta, was drilling 
below 8,207 ft., and in 15-10n-4e, Placid 
Oil Co. 126 Louisiana Central Lumber Co. 
was coring at 6,898 ft. 

Arkansas exploration reports included 
Southern Producing Co. et al 1 Morris 
(formerly reported as Chicago Corp.) which 
was drilling below 4,315 ft. in the Cotton 
Valley formation. Location of the wildcat is 
212 miles northeast of Wilmot, in 31-18s- 
4n, Ashley County. West of Stephens field, 
McAlester Fuel Co. 1 Paschall, 9-15s-20w, 
Columbia County, topped the Cotton Valley 
at 4,760 ft., and was drilling below 5,824 
ft, John A. Kennedy 1 Ward, shallow test 
in 31-8s-23w, Hempstead County, was drill- 
ing below 927 ft. in the Eagle Mills. In 
Lafayette County, 8-18s-23w, Barnsdall Oil 
Co. et al 1 Bodcaw was below 7,574 ft. in 
Cotton Valley. Two miles east of Stephens 
field, Lee & Burnett 1 E. H. Morgan, 27- 
l§s-19w. Auachita County, had total depth 
at 3,142 ft: and was making pumping tests 
from perforations at 3,068-3,106 ft. No de- 
tails were available as to what it was 
Pumping. 


. 


NORTH LOUISIANA WILDCAT FAILURES 


Bossier Parish: C.:M; Bagley 1 J..L. Bundy, 
NW NW NE 31-20n-12w, dry; TD 2,506 
ft., Midway 630 ft., Annona 1,760-1,886 
ft., Tokio 2,310 ft., elev. 227 ft. 

Texas Gulf Producing Co. 1 Mooney, 
28-19n-llw, dry, TD 3,180 ft., Annona 
1,068-1,170 ft., Blossom 1,215 ft., Tokio 
1,398 ft., Massive anhydrite 2,407-2,602 
ft., elev. 229 ft. 

Natchitoches Parish: E. H. Demetrio 5 Pru- 
dential Insurance Co., NW NE SE 16- 
pe: Ma TD 1,622 ft. no details 


available. 
Union Parish: Primos & Sharp 1 Green, 
7-21In-lw, dry, TD 2,323 ft. 
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“Here’s Your Pumping Secret 
to LOW Maintenance Costs!..” 






















































“Mister, if you want LOW maintenance costs in your 
piping system... Victaulic COUPLINGS and FITTINGS are 
your answer! cs 

“Victaulic COUPLINGS give piping systems a union at 
every joint. This, with the two-bolt simplicity of Victaulic 
Couplings, means that any pipe length, valve, or fitting 
can be quickly, easily unbuttoned and removed for re- 
pair or replacement — without damage to pipe ends or 
couplings — without backing off adjoining sections! 

“Also, Victaulic Couplings are engineered to grip pipe 
ends all around. Joints are positive-locked, slip-proof, 
can’t pull out or blow off under pressure, vibration or 
sag... with expansion-contraction taken care of auto- 
matically! t 

“And that’s only half of it. Victaulic FITTINGS are the 
perfect running mate for Victaulic Couplings when it 
comes to keeping costs down. The long-and-easy sweeps 
designed into Victaulic Fittings reduce internal friction 
to a minimum... lowering pumping costs yet increasing 
delivery! 

“So, Mister, remember ...for LOW COSTS in both 
maintenance and pumping — make your piping system 
ALL Victaulic!” 


Write for new Victaulic Catalog and Engineering Manual 


VICTAULIC COMPANY OF AMERICA 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
Victaulic, Inc., 727 W. 7th St., Los Angeles 14, Calif. 

Victaulic Company of Canada, Ltd., 200 Bay St., Toronto 1 
For export outside U. S. and Canada: PIPECO Couplings and Fittings: 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N. Y. 















































































































































































SELF-ALIGNING PIPE COUPLINGS 


Have you considered Victaulic 
for your piping requirements? \ | 




















Sizes — %4” through 60” 














Copyright 1947, by Victaulic Co. of America EFFICIENT FUL 








SOLVE 


BOILER SCALE PROBLEMS 


With 


SAND-BANUM 


and Reduce 
Maintenance Costs 


It automatically and safely re- 
moves and prevents scale and 
corrosion while your equipment 
operates. 


Comes in cans containing 16 
fluid ozs., all active ingredients, 
ready to use without mixing or 
special equipment. No bulky 
containers to store, handle or 
return. 


Apply ounces only once a week. 
A copy of “Solving the boiler 
scale problem with Sand-Ban- 
um” fs your for the asking. 


“The Entirely Different 
iler and Engine Treatment” 


AMERICAN 
SAND-BANUM 


COMPANY, Inc. 
§ ROCKEFELLER PLAZA, 
NEW YORK CITY 20 


Winn Parish: B. E. Reid 2 McCartney, 23- 
10n-lw, dry, TD 1,390 ft. 


ARKANSAS WILDCAT FAILURE 


Jefferson County: F. R. Jackson 1 David N. 
Ford, C SE NE SE 6-4s-9w, dry, TD 
3,153 ft., Igneous 3,143 ft. 


ALABAMA WILDCAT FAILURE 


Fayette ‘County: Amerada Pet. Corp. 1 
D. H. Wright, C NW SW 8-15s-1l0w, 
dry, TD 4,571 ft. 


ROCKY MOUNTAIN 














Do Your Bearings Crack? 
Repour with a Macno ia babbitt. 
Tin-base ADAMANT: extreme 
shock, Lead-base DEFENDER: 
normal shock. 

Both have unusual malleability, 
strength and toughness to stand 
severe hammering shock stresses 
without cracking or chipping. 
See our Beartnc MetTat BuLte- 
Tin for pouring technique. 





MAGNOLIA METAL CO. 


N 





Wyoming Gets New 
Light-Oil Field 


ENVER.—Wyoming has a new light-oil 

field out in the Big Horn basin in 
General Petroleum Corp. 46-26 Govern- 
ernment, NE NE SW 26-46n-91w, South 
Sand Creek structure, Washakie County. 
It was started as a 10,000-ft. test to the 
Embar, but encountered shows for a com- 
mercial well in the Frontier sands, and 
stopped at 6,753 ft. to complete. In a drill- 
stem test it flowed at the rate of 445 bbl. 
per day from the third Frontier at 6,692- 
6,738 ft., and below that depth cored ad- 
ditional saturation. Top of the Frontier 
was at 6,690 ft., and 7-in. was cemented 
at 6,685 ft. After drilling plug it flowed 
832 bbl. of 45.3°-gravity sweet oil in 24 
hours. 


It is the first light-oil field to be devel- 
oped in the Frontier sands out in the 
southern part of the Big Horn basin, al- 
though the Neiber Dome discovery in the 
Embar 11 miles to the southwest had big 
gas in that horizon on the way down, and 
Pure Oil Co. Embar producers at Worland, 
15 miles to the northwest, had good shows 
in that horizon. Pure’s 5 Unit, which is 
drilling to the Embar, stopped to test the 
Frontier, flowed 110 bbl. of 60°-gravity oil 
and 4,500,000 cu. ft. of gas from the sec- 
ond Frontier, and 41 bbl. from the third 
Frontier. The new well is 444 miles east 
of a recent discovery by General Petro- 
leum on the South Fork Dome in the Em- 
bar, pumping 200 bbl. per day, but with 
no shows in the Frontier. The structure, 
which is in process of unitization, embraces 
approximately 9,000 acres. Elevation of the 
discovery is 7,779 ft. at kelly bushing. 

Second Church Buttes well. — Mountain 
Fuel Supply Co. has released its first in- 
formation outside of depth on its 3 Unit, 


NE SW NE 12-16n-113w, Church Buttes’ 


structure, Uinta County, Wyoming, the first 
well completed since the field was dis- 
covered last year. It was completed at 13,- 
063 ft., approximately 1 year after spud- 
ding. Initial production was 17,400,000 cu. 
ft. of sweet gas with considerable 48.5°- 
gravity condensate through a 44-in. choke, 
the production coming from the Dakota 
sand. Flowing pressure was 2,151 psi. 
Ground elevation is 7,094 ft. Top of the 
Dakota was at 12,933 ft. Location is 14 
miles west of 1 Unit, the discovery, which 
was completed at 12,894 ft, and flowed 
through a %-in. choke in the 244-in. tubing 
at the indicated rate of 34,385,000 cu. ft. 
per day with surface flowing pressure of 


} 1,500 psi., and produced condensate at the 


rate of 215 bbl. per day. The shut-in pres- 


| sure of the discovery well was 5,550 psi., 


and calculated bottom-hole pressure was 


| approximately 7,100 psi. The shutin and 
| bottom-hole pressures on 3 Unit were not 
, reported, but the well is said to be as 
, good as the discovery. The unitized area 


embraces 49,838 acres, but extensive hold- 
ings outside the unit are reported held by 


| the operating interests. The 2 Unit, which 
| was drilled concurrently with 3 Unit, is 


located 434 miles to the northeast of the 


| discovery, and is now being completed 


after overcoming a split in the casing. 
Present drilling program calls for two 


| more wells, both of which are getting un- 


der way. 





* TULSA'S LARGEST 
FINEST HOTEL 














Saran PLASTIC PIPE 
“By Commercial 


HAS WHAT IT TAKES! 


an ee 


HERE’S HOW TO FIND OUT 
WHAT IT CAN DO FOR YOU! 


e Get in touch with our Engineer- 
ing Department for a frank 
“opinion on Saran pipe, tubing and 
fittings as applied to your particu- 
lar problems. Saran is tough, 
durable, acid and alkali resisting, 
and has many other advantages 
for piping oils, gases and chemi- 
cals. Write for Circular OG 47. 


COMMERCIAL PLASTICS CO. 


201 N. WELLS ST. * CHICAGO 6, ILL. 
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South Sand Draw.—Sinclair-Wyoming Oil 
Co. 15 Sand Draw Gas unit, SE SW SE 
23-32n-95w, Big Sand Draw field, Fremont 
County, Wyoming, was completed for 3,- 
690,000 cu. ft: of gas per day through per- 
forations opposite three zones in the Fron- 
tier formation after plugging back from 
a total depth of 6,117 ft. to 4,360 ft. Ground 
elevation is 6,679 ft. Its location is 44 mile 
north of a well completed last year by 
R. S. Shannon’s Sand Draw Oil Co. for 
estimated 20,000,000 cu. ft. of gas per day 
from the Frontier sands. This well was 
started as a Tensleep test on what is be- 
lieved to be & separate structure or an 
important extension of the field to the 
north, but stopped after finding gas in 
the Frontier. Sand Draw Oil Co. has made 
a location for 1 Government only 125 ft. 
north of last year’s discovery to got to 
the Tensleep, the original objective. It is 
2 miles south of Sinclair-Wyoming 5 
Unit which recently was completed in the 
north field for 3,151 bbl. initial from the 
Tensleep, and is the most southerly well 
in the fields. 


New operations.—Twenty-eight new op- 
erations were reported, of which 4 were 
in Colorado, ali in Rangely field, 15 in 
Wyoming, and 9 in Montana. These in- 
cluded two wildcats in Wyoming and two 
in Montana. One of the Wyoming tests 
is Clark Drilling Co. 1 O’Brien, SE SE SE 
24-46n-65w, Fiddler Creek, Weston County. 
The other is South Sand Draw Oil Co. 1 
Government, NE SW WE 26-32n-95w, South 
Sand Draw, Fremont County, a test to 
the Tensleep, 125 ft. north of a gas dis- 
covery last year in the Frontier. An im- 
portant outpost is Phillips Petroleum Co.- 
Morton-Torgeson 1 Wakeman, C NW SE 
1-44n-63wm, Much Creek district, Weston 
County, 1% miles north of nearest pro- 
ducer. Montana wildcats are Grant Oil Co. 
1 Oplang, SE SW SE 10-3n-18e, Six Shooter 
district, Sweetgrass County, and Bonne- 
ville Oil & Gas Exploration Co. 1 Worth- 
ington, C SE NE 14-2s-6w, Grantsville dis- 
trict, Toole County. 


WILDCAT FAILURES IN COLORADO 


Santa Clara, Huerfano County: Rainbow 
Drilling Co. 2 Capps, NW SE SW 12- 
28s-65w, TD 850 ft., P. & A. Dakota, 
47%; Morrison, 845 ft. 

Piceance Creek, Rio Blanco County: Gen- 
eral Petroleum Corp. 24-12-G, SE SW 
NW 12-2s-96w, TD 3,698 ft., show of oil 
in Green River formation at 3,665-80 
ft., with 500,000 cu. ft. of gas. P. & A. 
as noncommercial. Test 2 miles north- 
east nearest gas well for oil on flanks. 


SUCCESSFUL WYOMING WILDCAT 
COMPLETIONS 


South Sand Creek, Washakie County: Gen- 
eral Petroleum Corp. 45-26 Government, 
NE NE SW 26-46n-91w, TD 6,753 ft., 
top third Frontier 6,690 ft., 7-in. 6,685 
ft. ground ele. 4,395 ft. flowed 832 
bbl. 45.3°-gravity sweet oil in 24 hours 
from Frontier. 

Seven Mile, Albany County: California Co.- 
Phillips Petroleum Co. 1 Christiana, NE 
SE SE 8-17n;77w, TD 6,776 ft., plugged 
back and completed in Muddy sand, 
swabbed 195 bbl. in 24 hours. All sands 
below Muddy carried water. Muddy, 
5,820; Dakota, 5,915; Lakota, 5,960; Mor- 
rison, 6008; upper Sundance, 6,555; red 
beds, 6,775; ele. 8,004 ground. 

Church Buttes, Uinta County: Mountain 
Fuel Supply Co. 3 Unit, NE SW NE 
12-16n-113w, TD 13,063 ft., IP 17,400,000 
cu. ft. of gas with considerable con- 
densate through %-in. choke in 24 
hours from Dakota, flowing pressure 
2,125 psi. Green River, 1,770; Wasatch, 
3,120; post-Laramie, 5,250; Adaville, 
7,020; Blair, 8,685; Hilliard, 9,410; Fron- 
tier, 12,483; Aspen, 12,515; Dakota, 12,- 
933; ele. 7,094 ground. 


WYOMING WILDCAT FAILURE 


Big Piney, Sublette County: Superior Oil 
Co. 1 Fear, SE NE NE 15-29n-113w, TD 
3,846 ft. P. & A. 
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Stanolind Tests Being 
Watched Closely 


WO Stanolind Oil & Gas Co. wildcats 

were attracting most interest in an 
otherwise quiet week for exploration. In 
Seward County, Stanolind 1 Wheatley, NE 
SW 23-33s-3lw, east of the Hugoton field, 
near the west line of Meade County, was 
drilling at 6,377 ft., after topping the Mis- 
sissippian at 5,602 ft. Drill-stem tests at 
various points from about 4,400 ft. have de- 
veloped slight shows. 

In Comanche County, Stanolind’s 1 Wink- 
ler, NE NE NW 6-31s+19w, is drilling below 
5,575 ft., after topping the Lansing at 4,382 
ft., and Mississippian at 5,018 ft. A drill- 


stem test at 5,029-53 ft., recovered a small 
amount of gas and gas-cut mud; one at 
5,077-5,113 ft., had a good blow and recov- 
ered 30 ft. of mud, and one at 5,147-91 ft., 
recovered 35 ft. of mud in one hour. 

In Rush County, Crown Oil Co. 1 Josefiak, 
SE SE NB 26-19s-19w, was dry at 4,232 ft., 
after topping the Arbuckle at 4,180 ft. Ben- 
nett et al 1 DeWald, SW SW NE 2-15s-15w, 
in Russell County, topped Arbuckle at 3,291 
ft. and was dry at total depth of 3,320 ft. 


KANSAS SUCCESSFUL WILDCAT 


Kiowa County: Stanolind Oil & Gas 1 


Louis C. Repp, NE NE NW 29-28s-17w, 
gaged 7,300,000 cu. ft. of gas from Mis- 
sissippian at 4,843-54 ft. through open 
tubing, anhydrite 1,136 ft., Lansing- 
Kansas City 4,277 ft., Viola 4,956 ft., 
Simpson 5,088 ft., Arbuckle 5,147 ft., 
TD 5,159 ft. 
KANSAS WILDCAT FAILURES 
Butler County: Rex & Morris 1 Wilson, 





. A perfect pipe weld means an all-round job. Republic’s 


Oil Department, too, does an all-round job in the field of 


petroleum financing. Staffed by men experienced in oil and 
skilled in finance, the Republic Oil Department offers com- 


plete and sympathetic understanding of your needs. You’re 


invited to discuss your requirements at any time, 


REPU 


Bok k. C 


NATIONAL BANK OF DALLAS. 
Capital and Surplus $20,000,000 qzztzp Largest in the South 
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WHIP YOUR DIRT-MOVING OVERHEAD 


With 


A | ae 


BUCYRUS-ERIE COMPANY 


SOUTH MILWAUKEE, WISCONSIN 


SAFETY SWITCH Models with Visible, Adjustable 
Contacts Available for All Oil Field Engines 


Ne More Engine Damage 
When Lubrication or Cooling System Fails 


MURPHY SAFETY SWITCHES are designed to auto- 
matically shut down engine whenever the lubrication 
or cooling system fails. Saves down time and prevents 
costly repairs. 


“BUY MURPHY DEPENDABLE SWITCHES 
& INDICATORS IN ONE LOW COST UNIT” 


Write for information 


FRANK W. MURPHY 


Manufacturer 


Box 1476 ® Tulsa, Oklahoma 


ucyrus-Erie Bullgraders & Bulldozers 





Y ov CAN REDUCE the cost of oil field dirt moving 
by turning it over to Bucyrus-Erie hydraulic or cable 
controlled Bullgraders and bulldozers. Grading der- 
rick locations, constructing access roads, building 
dikes for tanks, digging sump holes, clearing land 
for pipe lines are just a few of the many jobs that 
can be quickly and easily handled by these money- 
saving machines. 


Bucyrus-Erie Bullgraders and bulldozers are so 
' carefully designed to fit International crawler tractors 
that these tractors retain all of their operating char- 
acteristics and effectiveness. The weight of the 
equipment and the digging loads imposed are prop- 
erly distributed to give you full advantage of all the 
power furnished by the tractor, This means more 
power at the blade, more dirt moved, less fuel 
burned. It also means lower repair costs, because 
even distribution of track roller. loads prevents 
excessive wear and strain on tractor front idlers 
and rollers. 


See your International distributor’. . . let him 
show you how Bucyrus-Erie Bullgraders can be of 
service to you on your oil field jobs. 


SEE YOUR INTERNATIONAL 
INDUSTRIAL TRACTOR DISTRIBUTOR orraz 


KINNEY 


HELIQUAD ROTARY LIQUID- PUMP 


A top performer in petroleum and general service, the Kinney 
Heliquad Rotary Pump delivers a continuous, non-pulsating flow — 
handles viscous or non-viscous liquids, cold or hot. Steel timing 
gears drive the steep helical angle rotors which do the pumping: 
the rotors do not drive each other or transmit power. Anti-friction 
beorings are used throughout. Thrust bearings maintain fixed clear- 
ances between rotors and heads. Stuffing box glands, with libero! 
packings, are readily accessible for adjustment. Pumps available 
plain or steam jacketed, with capacities up to 3,000 barrels per 


nour. Write for Bulletin 18A 


KINNEY MANUFACTURING CO. 
3566 WASHINGTON ST., BOSTON 30, MASS. 
New York * Chicago °. Philadelphia * Los Angeles * San Francisco 


We also manufacture Vacuum Pumps, Clutches and Bitumino 
> 
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NW NW SE 24-25s-3e, dry, TD 2,697 ft., oil per day from Booch at 2,750-65 ft. Pottawatomie County: Deep Rock et al 1 
Mississippian 2,653 ft. with a show of and 2,820-41 ft.; brown lime 2,656 ft., Black, SE SE NW 17-10n-2e, flowed 175 
oil. Gilcrease 3,019-3,305 ft., first Cromwell bbl. of 37.2°-gravity oil per day from 

owley County: Big Five 1 Bolack, NE 3,488-3,504 ft., second Cromwell 3,507 ft., Wilcox at 6,021-26 ft. through 11/64-in. 
NW NE 21-32s-6e, dry, TD 3,001 ft. TD 3,514 ft. tubing choke, Belle City 3,685  ft., 
Stalnaker 1,910 ft., Kansas City 2,229 Kiowa County: Royal Petroleum 1 Krieger, Checkerboard 4,355 ft., Oswego 5,140 
ft., Layton 2,267 ft., Mississippian 2,965 NW NW NW 10-6n-17w, pumped 6 bbl. ft., Skinner 5,270 ft., Earlsboro 5,361 
ft. of 21°-gravity oil per day from 860- ft., Woodford 5,492 ft., Chimney Hill 

raham County: Anderson-Prichard and 908 ft., TD 1,502 ft., no tops reported, 5,625 ft., Sylvan 5,771 ft., Viola 5,872 ft., 
Texon 1 Griffith, SE SW SE 15-10s- tight hole. dense 5,911 ft., sandy dolomite 5,963 ft., 
22w, dry, TD 3,921 ft., Lansing-Kansas Okfuskee County: Extension to West Morse TD 6,026 ft. 

City 3,479 ft., Heebner 3,443 ft., con- Senate Oil Co. (J. D. Hancock) 1 Wood- : 
glomerate 3,798 ft., Arbuckle 3,856 ft. ward, SE SE SE 13-12n-9e, pumped 40 OKLAHOMA WILDCAT FAILURES 
cPherson County: Lowell Drilling 1 bbl. of oil per day from 3,076-90 ft.; Comanche County: J. C. Meigs 1 Johns, 
Greenwood, SW SW NE 28-18s-lw, dry, Inola 2,435 ft., Bartlesville 2,450 ft., NW NW NW 92-Iin-i0w, dry, TD 600 ft., 

TD 3,365 ft., Lansing-Kansas City 2,220 sand 2,556-2,652 ft. Booch 2,763 ft., no tops reported. 
ft., Mississippian 2,804 ft., Viola 3,330 ft. Gilcrease 2,937 ft., Wapanucka 3,219 ft., Cotton County: E. C. Harlin, Jr. 1 Gover, 

Rooks County: Tom Palmer 1 Wickham, TD 3,259 ft. NW NW NE 29-4s-9w, dry, TD 2,110 
NE NE SW 4-10s-17w, dry, TD 3,548 ft, Pawnee County: Previous completion—Bay ft., conglomerate 637-52 ft., lime and 
anhydrite 1,335 ft., Kansas City 3,226 ft., Petroleum & H. H. & B. Drilling 1 shale 1,308-10 ft., lime 1,336-38 ft., sand 
conglomerate 3,507 ft., Simpson. 3,518 Sara Smith, C E/2 NE NE 12-2is-l6w, 1,502-11 ft. and 1,717-32 ft. 
ft. Arbuckle 3,521 ft. produced 273 bbl. of oil per day from Kelleher et al 2 Ka-Hin-A-Watch-It, NW 

Rush County: Crown Oil Co. 1 J. Josefiak, Arbuckle at 3,785-88 ft., TD 3,788 ft., NW NE 12-3s-12w, dry, TD 1,809 ft., 
SE SE NE 26-19s-19w, dry, TD 4,232 ft., OWDD, opened South Ask Creek pool. sand 1,551-56 ft., sandy shale 1,590-95 
anhydrite 1,390 ft., Heebner 3,664 ft., 
Lansing-Kansas City 3,710 ft., Marma- 
ton 3,982 ft., conglomerate 4,082 ft., 
cherty conglomerate 4,138 ft., Arbuckle 
4,180. ft. 

Sheridan County: Cities Service Oil 1 Han- 
sen “E,” C N/2 SW NE 28-8s-26w, dry, 
TD 3,950 ft., Heebner 3,678 ft., Lansing- 
Kansas City 3,698 ft., Basal Kansas City 
3,934 ft. 





OKLAHOMA 


ew Pool Opener in 
Duncan District 
UNCAN NORTHEAST has been desig- 


7 nated as the name of the new pool 





Built in three basic models: 


bpened by Mudge Oil Co. 1 Sembritsky, SE Oil pressure only, water tem- 
YW SE 24-In-7w, northeast of Duncan. perature only, and combina- 
is discovery looked much better on pro- téon model (illustrated). 
Huction tests than drill-stem tests had indi- 
ated, flowing 50 bbl. per hour from Penn- 
lvanian sand at 7,170-7,200 ft., on one 9- 


our test, 40 bbl. per hour on a 20-hour 

est, and 60 bbl. per hour on a later test. 

Royal Petroleum Co. 1 Krieger, NW NW 

W 10-6n-17w, southeast of Hobart ir 

iowa County, drilled to 1,497 ft., plugged 

back and perforated at 960-75 ft. and @ @ t y ‘yh = t y 
bumped 6 bbl. of oil and the same amount ad e eas 7 +?) cos ‘ wa 

pf water. : 


. e * 
After second acidization, with 3,500 gal. t t ft 
his time, Stanolind Oil & Gas Co. 1 Rein- °o en g i n e pro ec ion 
art, SW SW _ 30-13n-2w, south of the 
itcher condensate pool in Oklahoma , 
penta, Seated 147 bbl. ait ot. Rew oil Avoid serious damage to youren- __ then to find and correct these small 
! our: ough a 15/64-in. tub hoke, : . ° 
bing peamire Sie aoe po ntag Dovoentona gines. PENN Safety Controlscatch — engine troubles. Get full details on 
500 psi. The eae. onl = oil well, rather | minorhazardsbeforetheydevelop _ this low-cost protection now. Write 
an condensate. Stano has announced : : s : ° 
east Ghaiave elinet: Peppers Refining Co. into serious damage. Let jacket — for BulletinE-100B to Penn Electric 
has announced a location 142 miles east and water temperature risetoohighor Switch Co., Goshen, Ind. Export 
mile south. The Peppers well is 2 miles : : a 
cath of ME naanesk conedania wel. oil pressure fail, and PENN Con- _ Division: 13 E. 40th St., New York 
Hall-Miller 1 Geisler, NE NE SE 26-13n-le, trols sound an alarm, flash a light 16, U.S.A. In Canada: Penn Con- 
as been completed as a 200-bbl. well from i i ’ i 
> CME Gee aes SG catena. Gee or stop engine operations.It’seasy _ trols, Ltd., Toronto, Ontario. 
ae field in eastern Oklahoma County 
out 1 mile southeast. i i Saf 
Gilmer Oil Co. 1 Creel; NE SE NW 5-1s- Typical Functions of PENN Safety Controls 
bw, about 2 miles northwest of the Velma DIESEL APPLICATIONS. Sounds an alarm only... only ... opens battery circuit only. 
pool in Stephens County, gaged 9,300,000 closes magnetic fuel valve and sounds alarm... closes MAGNETO IGNITION APPLICATIONS. Sounds an 
. ft. of gas and a spray of oil from per- or. yd fuel valve et + ++ Closes magnetic fuel Giarm only... grounds single or dual magneto... grounds 
rations at 6,265-6,303 ft., 6,407-13 ft., 6,350- valve and opens pilot relay. magneto and sounds an alarm or lights a signal light. 
9 ft., and 6,411-46 ft. BATTERY IGNITION APPLICATIONS. Opens battery DUAL IGNITION APPLICATIONS. Opens battery cir- 
F. L. Cooper 1 Marshall, NE NE NW 31- circuit and sounds an alarm ... sounds an alarm cuit and grounds magneto. 
-4e, a mile south of the Asher pool in 
Pontotoc .County, had saturation in the 
Wanette sand and on drill-stem test at 
249-52 ft., recovered 140 ft. of oil. 


OKLAHOMA SUCCESSFUL WILDCATS 


Hughes County: Mid-Continent 1 McAfee, 
SE SE SE 2-9n-lle, produced 8,500,000 
cu ft. of gas from Gilcrease sand at 


2,955-80 ft.; Booch 2,241 ft.. Wapanucka 
3.150 ft., Cromwell 3,330 ft., TD 3,420 ft. AUTOMATIC CONTROLS 
m Lario Oil & Gas 1 Fream, SW SW NE : ; 

33-In-Be, pumped 25 bbl. ‘of 33°-gravity FOR HEATING, REFRIGERATION, AIR CONDITIONING, ENGINES, PUMPS AND AIR COMPRESSORS, 
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ft., sand and shale 1,706-15 ft., white 
sand 1,759-73 ft., no shows. 

Garfield County: Dave Morgan Oil 1 King- 
ery, NW NW SE 13-23n-3w, dry, TD 
4,650 ft., lime 3,852-64 ft., Hogshooter 
3,878-3,906 ft., Checkerboard 4,015 ft., 
Big lime 4,153 ft., Oswego 4,202 ft., 
Bartlesville 4,345 ft., Mississippi lime 
4,443 ft., Woodford 4,475 ft., Viola 4,530 
ft., dolomite 4,554-79 ft., Wilcox 4,588- 
4,622 ft., second Wilcox 4,639 ft. 

Hughes County: Kingery & Patterson 1 
Gilmore, NE SE SE 7-5n-9e, dry, TD 
2,693 ft., Senora lime 830 ft., brown 
lime 2,440 ft., first Booch 2,578 ft., sec- 
ond Booch 2,678 ft. 

King 1 Chupco, NE SE SW 28-7n-9e, 
dry, TD 3,013 ft., Senora lime 1,205 
ft., Senora sand 1,290-1,308 ft., Bartles- 
ville 2,297-2,466 ft., Upper Booch 2,872- 
2,906 ft., coal 2,982 ft., Lower Booch 2,988 
it. 

Jefferson County: Reno Oil 1 Scheer, NE 
NE NE 26-7s-6w, dry, TD 2,030 ft., 
broken sands and lime 470-1,860 ft., 
sandy shale 1,959-2,010 ft. 

Hedrick Oil Co., Ltd., 1 Majors, NW NW 
NW 10-6s-6w, dry, TD 3,042 ft., sand 
930-40 ft. lime 1,610-34 ft. Arbuckle 
2,912 ft. 

Noble County: Deep Rock 1 McCormick, 
SW SE SW 1-23n-lw, dry, TD 5,063 ft., 
Pawhuska 2,060 ft., Hoover 2,164 ft., 
Elgin 2,300 ft., Oread 2,431 ft., sand 
2,562 ft.. Tonkawa lime 2,732 ft., Osage 
Layton 3,475 ft., Oswego 4,032 ft., Cher- 
okee 4,199 ft., Red Fork 4,416 ft., Mis- 
sissippi lime 4,590 ft., Woodford 4,925 
ft., Viola 4,959 ft., dense 4,972 ft., sandy 
dolomite 5,004 ft., Wilcox 5,013-40 ft., 
second Wilcox 5,050 ft. 

Oklahoma County: Harper-Turner 1 Dun- 
can, NE NE SW 22-14n-2w, dry, TD 
6,016 ft., Oswego 5,478 ft., Bartlesville 
5,748 ft., Basal Pennsylvanian-Wood- 
ford 5,840 ft., Hunton 5,878 ft., Sylvan 
5,997 ft. 


Okfuskee County: Russell Maguire 1 Paul- 
ey, SW SW SE 8-10n-9e, dry, TD 1,841 
ft., Wewoka 950-1,135 ft., coal 1,756 ft., 
sand 1,768 ft. with a slight stain of oil. 

Pawnee County: H. H. Taylor 1 Garrett, 
NW SW SE 20-22n-6e, dry, TD 3,448 ft, 
Skinner 2,760-70 ft., Mississippi lime 
2,968-3,144 ft., Woodford 3,144 ft., Simp- 
son 3,165 ft., Wilcox 3,167 ft., Arbuckle 
3,398 ft. 

Pontotoc County: Southwestern Natural 
Gas 1 Hynds, NE NW NW 24-4n-6e, 
dry, TD 2,940 ft., Senora lime 960 ft., 
Wapanucka 1,715 ft., Mississippian- 
Caney 2,480 ft., Woodford 2,750 ft., 
Hunton 2,871 ft. 

Stephens County: Skelly 1 Woodworth, 
NE NE SW 10-2s-4w, dry, TD 4,418 ft., 
Hoxbar 1,530 ft., Basal Pennsylvanian- 
Woodford 4,380 ft. 

Tillman County: W. G. Gouchie 1 Allgood, 
NE SE SE 18-1n-18w, dry, TD 1,138 
ft., no tops reported.. 


Three Oklahoma Indian 
Agencies Consolidated 


The Pawnee Indian Agency, Shaw- 
nee Indian Agency, and Cheyenne 
and Arapaho Indian Agency have 
been abolished and their functions 
absorbed by the Kiowa Indian 
Agency, to be known as the Western 
Oklahoma_ Consolidated Indian 
Agency with headquarters in the 
Federal building at Anadarko, Okla- 
homa. 

John T. Montgomery, acting super- 
intendent and _ special disbursing 


agent, will now have _ jurisdiction 
over such matters as correspondence 
about oil and gas leases, assignments, 
cancellations, payment of rentals and 
other related matters. 


Ashland to Build Third 
Ohio River Terminal 


Plans for the construction of an- 
other large petroleum terminal! on 
the Ohio River have been announced 
by Paul G. Blazer, chairman of the 
board, Ashland Oil & Refining Co. 

The company has purchased a 30- 
acre site at Clarksville, Ind., opposite 
the business district of Louisville, 
Ky., where it will soon begin the 
construction of a river landing, stor- 
age tanks, rail and truck loading 
racks, and installation of the neces- 
sary pipes and pumps. 

The Clarksville terminal will serve 
as a distributing point through a 
large section of Kentucky south of 
Louisville as well as in Louisville, 
itself, and southern Indiana. It will 
receive gasoline and other finished 
products by barge from the compa- 
ny’s refinery near Catlettsburg, Ky. 
This will be the company’s third 
large river distributing terminal, the 
cthers being at Floreffe, Pa., near 
Pittsburgh, and at Covington, Ky., 
cpposite Cincinnati. 








STANDARD OF THE OIL FIELDS 


“I'll take the 
WRITE one 
every time!” 


rs*OGo0 <t bse mM 


WYTEFACE _— 


GOTT Water Coolers are the convenient 


Steel Tapes for the Oil Industry 


way to keep drinking water handy to 
the worker, protect it from impurities 


Their exclusive construction keeps water 


WYTEFACE “A” Steel Tapes 
have raised black graduations 
on a crack-proof white surface. 
Easy to read in any light, from 
any angle. Designed for hard 
service. Resist rust and corro- 
sion. Raised rims and markings 
protect the white background 
from abrasion from rails, pipe, 
rocks, concrete. Made in styles 
= especially for Oil Riggers, Oil 


H. P. GOTT eer 6) * | Gaugers and for general meas- 


urements. See your supply 
WINFIELD, KANSAS 


1 for long period Snug fitting large 


removable top, handy non-leaking push 
button faucet. GOTT 
Water Cans for handy 

lduse. Your Supply 


Store has them, get 


one today 


house, or write for details to 
Keuffel & Esser Co., Hoboken, 
New Jersey. 


INSIST ON THE GENUINE a = See ee 
Look for the Blue and Black Label Pars YORK + HOBOKEN, WN. J. 
with the name GOTKOOL in Red icago * Detroit * Los Angeles 


St. Louis ¢ San Francisco ¢ Montreal 
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Among the 


Drilling Contractors 


Calvert & Willis Active 
In Illinois and Indiana 


Calvert & Willis, Inc., Olney, IIL, 
currently have three rigs running in 
Illinois as follows: W. O. Morgan and 
Calvert & Willis, Inc. 1 Walker heirs, 
a semiwildcat south of Browns, Ed- 
wards County; Inland Producers, Inc. 
3 Harms, in Bone Gap South field, 
Edwards County; and Vincent J. 
Nolan and Calvert & Willis, Inc. 1 
Twist, SE SE SE 10-4s-7e, a wildcat 
in Hamilton County. 

During the period August 14-Sep- 
tember 4, Calvert & Willis and asso- 
ciates drilled and completed nine 
Mansfield sand wells in the new 
Evansville field opened by them- 
selves in 2-6s-llw, Vanderburg Coun- 
ty, Indiana. These wells were drilled 
to an average depth of 890 ft. and 
eight producers were hit which are 
now pumping 350 bbl. daily. 


Loffland Brothers Start 
Long Beach Program 


Loffland Brothers Co., Tulsa, is 
starting operations soon on the first 
24 wells which Richfield Oil Corp. 
will drill in its big development pro- 
gram in the Long Beach, Calif., har- 
bor area. Tentative plans call for the 





Active rotary drilling rigs in the 
United States reached an all- 
time high of 1,985 in August, 
breaking all previous records for 
the second consecutive month 
. «. see story in News Develop- 
ments section. 











drilling of 75-100 wells on a 245-acre 
lease acquired by Richfield from the 
city of Long Beach. Cellars have 
been constructed and conductor pipes 
driven for the first 24 wells which 
will be directionally drilled out un- 
der the harbor. 


Crissman Drilling Co., Long Beach, 
is the contractor for three wells for 
Porter Sesnon et al, and for two addi- 
tional wells for others, to the Tar 
sand in Huntington Beach field, Cali- 
fornia. 


H. E. Walton has purchased a ro- 
tary rig from Scott Drilling, Inc., and 
entered the contract drilling business 
in Michigan. 


Meredith, Clegg & Hunt, Houston, 
are rigging up on the 1 Guaranty 
Title & Trust Co., Nueces County, 
Texas, for Tide Water Associated Oil 


Crew of Olson Drilling Co., Tulsa, on the Harrison 1 Carter, Garvin County, Oklahoma. 

Perry Pearce, toolpusher for Britain-Corbitt Drilling Co., Oklahoma City, is on the leit. 

Crew members are: Joe Smallwood; Cecil Hamilton, driller; Jim Parker, Travis Butler, and 
W. E. Hites 
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PENBERTHY 


“REFLEX”? 
WATER GAGE SET 











For oil field, loco- 
motive type and 
marine boilers. 
Water shows 
black — steam 
shows white; the 
water level is 
unmistakable. 
U-Bolt construc- 
tion is strongest 
and simplest to 
service. Glass re- 
placed by simply 
removing nuts on 
face of gage... 
unnecessary to 
work between gage and boiler. Conforms 
with A.S.M.E., Federal and State re- 
quirements when used for pressures 
specified by their respective codes. 


This is one of the complete line of 
Penberthy gages that meet every liquid 
level gage requirement, 








PENBERTHY INJECTOR CO. 


Canadian Plant 


DETROIT, MICH. WINDSOR, ONTARIO 











“Best Set Yet™ 
SAVE YOUR TUBING! 


Tubing collars worn by contact 
with casing steal the profit out of 
pumping. Patterson-Ballagh 
Plastic Tubing Protectors pre- 
vent both collar and casing wear. 
Oil-proof, wear-resistant, insulat- 
ing. They are pressed onto the 
collar under pressure and will not 
come off. Made in all sizes. End 
your tubing troubles. CALL in 
your Patterson-Ballagh man. 


190 E. 65th Street 931 Russ Bldg. 
LOS ANGELES 1 SAN FRANCISCO 4 
6247 Navigation Blvd. 808 Graybar Bldg. 

HOUSTON 11 NEW YORK 17 





Prevent 
Plugged 
Bits 
. 
Avoid Pulling 
Wet Strings 
* 
Relieve Weight 
on Derrick 
. 
Lengthen Life 
of Lines and 
Brake Bands 





PATENTED & PATENTS PENDING 


BS W Wall Cleaning 
Guides are your best 
insurance for a good 
cement job the first 
time 


DON’T SQUEEZE! 
It Can Be Avoided 


BRUCE | KENNETH 
A INCORPORATED J 
BARKIS NS 4 WRIGHT 


HOUSTON, TEXAS » LONG BEACH, CALIF. 





Co. This well is near the Corpus 
Christi municipal airport. Contract 
depth is 10,500 ft. 


Harbar Drilling Co., Wichita, has 
contract and an interest in Emer- 
gency Export Corp. and Artnell Co. 
1 Interstate Cattle & Logan Co., a 
wildcat 14 miles west of Hugoton gas 
field and 5 miles east of Colorado 
line in Morton County, Kansas, The 
test is scheduled for the Arbuckle 
and is in C NW NW 12-34-43. Gulf 
Oil Corp. farmed gut the 640-acre 
drill site. 


E. F. Moran, Tulsa, will drill a 11,- 
000-ft. test for Argo Oil Co. in Reeves 
County, West Texas. The test is the 
1 Ikins, Section 293, Block 13, H&GN 
Survey. 


J. N. Cannon is the contractor for 
a 5,000-ft. test for C. & B. Oil Co., 
the 1 Monroe, a wildcat in Section 
13, Block 2, H&GN Survey, 6 miles 
west of Wheat pool, Reeves County, 
Texas. 


Phillip M. King will drill Atlantic 
Refining Co. 1 Fee, Section 1, Block 
1, MK&T Survey, 8 miles east of Mc- 
Camey, Upton County, West Texas, as 
a 2,250-ft. cable-tool wildcat to test 
the Grayburg. Location is on a 120- 
acre lease farmed out by Atlantic to 
Ralph Fitting and Dave DeVito, Mid- 
land, who turned the acreage_ over 
to King for drilling. 


Rine Drilling Co., Great Bend, Kans., 
is drilling a wildcat for Lion Oil Co. 
1 mile east of Trapp pool, Barton 
County, Kansas. The test is 1 Michael, 
NW SE NW 15-16-13. 


Ray Pool, Odessa, Tex., is moving 
in for Bobby Manziel 1 Shamburger, 
in northwest of a 160-acre lease, J. W. 
Stewart Survey A-931, on south side 
of Sand Flats field, Smith County, 
East Texas. Contract is for 7,800 ft. 


Hackathorn Drilling Co. has com- 
pleted a 200,000-cu. ft. gas well, its 
1 Ashing Ranch, at Ridgeway, Ouray 
County, Colorado. Pay was reached 
at 410 ft. in the Dakota. 


Clay & Sons Drilling Co. has staked 
location for its 1 School Land, C SE 
NW 36-6n-2e, a wildcat, Pottawatomie 
County, Oklahoma. 


Allen & Morris Drilling Co., San 
Antonio, has been the contractor on 
the last four wells drilled in Mc- 
Allen gas field, Hidalgo County, 
Southwest Texas. A dual completion, 
first in the field, is being attempted 
on the last well drilled, the Coastal 
Refineries, Inc.-Mayfair Minerals, Inc., 
1 Laura V. Harding, near the north- 
east city limits of McAllen. 


Acme Drilling Co. has been organ- 
ized in California and maintains an 
office at 3095 Cherry Avenue in Long 


Beach, and 448 South Hill Street in 
Los Angeles. e 


E. K. Carey, McPherson, Kans., js 
under contract for a Sumner County, 
Kansas, test, the W. C. McBride and 
Derby Oil Co. 1 Kraft, SE SE sw 
28-30-lw, 3 miles southwest of 
Southwest Zyba pool and 5 miles 
north of Wellington pool. 


Louis Mabee, Midland, Tex., has 
contract to drill Joe Josephson, Dal- 
las, 1 O. K. Oliver, in Section 27, 
Block M, EL Survey, in northwest 
Dawson County, West Texas. Loca- 
tion is 4 miles east and 2 miles south 
of the town of Welch, and 2 miles 
east of nearest production in Welch 


field. It is scheduled to 5,100 ft. 


Barnes & Shadrick, Bakersfield, 
will drill Fisher and Maurer 2 Linda, 
a wildcat southeast of Round Moun- 
tain field, Kern County, California. 


Coppinger & Southern, Wichita, are 
drilling W. C. McBride et al 1 Kraus, 
SE SE SE 16-14-19, Ellis County, Kan- 
sas. 


C. M. Bagley Drilling Co., Shreve- 
port, is drilling Harry N. Morris 1 
Lula Patterson, in 28-22n-le, Union 
Parish, North Louisiana. Location is 
3 miles southeast of the Ora discov- 
ery well, where production is from 
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SEND FOR ‘ge 
BULLETIN No.1 5 4 


Tells How To 
SAVE TIME 
and MONEY 
installing steel 
pipe . . under 
roads etc. 
WRITE TO = 


COREE LEC. 
ENGINE CORP. 


2100 ALLEN AVE. S.E. CANTON, OHIO 
Write for Bulletin 
YOUNG PRODUCTS 
Natural Gas Carburetors ¢ Orifice Gas 
Well Testers « Heavy Duty Spudder ¢ 
Electric Light Plants ¢ Drilling Engines 
(Gas, Gasoline, Butane, or Diesel) °* 
Under-road Boring Machine 
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FOR 
COMPLETE 
OILFIELD COVERAGE 
specify 
FITLER MANILA 


Drilling Cables 
Crackers 
Spinning Lines 
Cat Head Lines 
Derrick Lines 


Look for the patented Blue and 
Yellow Colored Trade Mark on all 
Fitler Brand Manila Oilfield Cord- 
age Products 


Sold by Dealers Everywhere 
THE EDWIN H. FITLER CO. 


Philadelphia 24, Pa. 
Manufacturers of Quality Rope since 1804 














STANDCO BRAKE LINING 


For the easiest brake known. It 
feeds off evenly. Standco never 
scores brake rims, See pages 


3608-3613, Composite Catalog. 


Standco Brake Lining Co. 
HOUSTON 








LOAD BINDERS 


Mie on ¢ Heat Treated « 2 Sizes 
in-Boomer F-1—2 swivels, 3%, 7 ” chain 
Durbin-Boomer F-2—8 swivels: %6, or 6¢° ¢ 

Malleable Iron « Heat Treated e 5 Sizes 
MIDGET No. 1—1 swivel, D 


DEITA No. 1—1 swivel, 
DIXIE No. te 


LON@ STAR 1—2 swive 
LONE STAR 2—2 
Write for Catalog 
DURBIN-DURCO 


6611 Olive Street Road « St. Louis 5, Mo 


or 
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the Nacatoch sand around 2,200 ft. 
Contract calls for testing to 3,000 ft. 
to explore the Tuscaloosa. 


Bell & Burden, Compton, Calif., are 
drilling Continental Oil Co. 54 Grubb 
in San Miguelito field, Ventura 
County, California. 


Transit Corp. is rigging up for a 
wildcat the Anderson-Prichard Oil 
Co. 1 McCormick, NE NE NW 6-8-19, 
Rooks County, Kansas. 


Phinney Bros., Allegan, Mich., will 
drill Dale M. Leonard 1 John Jourtis, 
SE NE NW 24-13n-17w, Oceana Coun- 
ty, Michigan. This test is one town- 
a, east of Carter’s Stony Lake 
field. 


E. M. Shields, Butler, Pa., has con- 
tract for a wildcat for Socony-Vac- 
uum Oil Co., Inc., the 1 Smeyer and 
Van Stratt, SE SE SW 26-7n-l5w, 
Ottawa County, Michigan. 


M. C. A. Drilling Co. has contract to 
redrill several wells for The Texas 
Co. on its Glide lease in Mount Poso 
field, Kern County, California. 


Wise Drilling Co. has contract for 
an East Texas wildcat, the O. W. 
Killam 1 J. M. McKee, on a 32-acre 
tract, Walter F. Poole Survey A-57, 
4 miles southeast of Frankston, An- 
derson County. Contract is for 5,000 ft. 


Herndon Drilling Co., Tulsa, has 
brought in .a wibkdcat gas well for 
Stanolind Oil & Gas Co. in Kiowa 
County, Kansas. The test is 1 L. C. 
Reop, NE NE NW 29-28-17, and is 
producing from the Mississippi at 
4,843-54 ft. 


Northern Development Co., Edmon- 
ton, Alta., has the contract with 
Globe Oil Co. for three wells to be 
drilled in Leduc field on the same 
quarter-section as Globe-Leduc West 
2 producer. Outfit from the producer 
will be moved to No. 3 and a new rig 
used for No. 4. 


Wentworth Drilling Co., Tulsa, has 
been issued incorporation papers by 
the Oklahoma secretary of state. Cap- 
ital stock of the company is $200,000 
and incorporators are Claude, Don- 
ald R. and E. H. Wentworth, all of 
Tulsa. 


Gene Reid Drilling, Inc., Bakers- 
field, has contract for Sunray Oil 
Corp. 1 Richardson, a wildcat in 
Alpaugh area, Tulare County, Cali- 
fornia. Sunray is looking for a gas 
field with this test which is 3 miles 
north of Trico gas field. 


Coats & Foster Drilling Co., Lub- 
bock, Tex., has started a 4,300-ft. 
test, its 1 C. A. Scott, on a “149.84- 
acre tract, William McLelland Sur- 
vey A-642, 2 miles east of Comyn, 
Comanche County, Texas. 


ROTARY AND 
CASING TONGS 


‘Designed for portable drilling rigs, work- 


overs and for handling small sizes of drill 
pipe on the largest rigs, this tong has 
proven most popular and successful. All 
diameters from 234” to 854” are perfect- 
ly gripped by using proper size latch lug 
jaws. Tong can be equipped with either 
short or standard levers, dependent on 
derrick conditions. Hinge pin holes are 
flame hardened to insure long trouble-free 
= This tong, like the BJ type “B,” is 
—— to meet unusually tough andes 
tions. 


BYRON JACKSON CO. 


Houston + LOS ANGELES + New York 








USE ’BESTOLIFE 
IT’S BETTER 


‘BESTOLIFE—the Lead Seal Joint Com- 
pound used successfully in the Drilling 
and Refining Industries for years—is 
immediately available through more 
than 100 distributors in the U.S.A. 
Your nearest supply house field store 
probably has ‘BESTOLIFE in stock for 
immediate delivery. Use ‘BESTOLIFE— 
it's BETTER! 


EXPORT: THE NATIONAL SUPPLY CORP., 
30 ROCKEFELLER PLAZA, NEW YORK 


H. GRANCELL 


1601 EAST NADEAU STREET 
LOS ANGELES 1, CALIFORN'A 








WEEKLY WELL COMPLETIONS . . . WEEK ENDED SEPTEMBER 13, 1947 


New York 
Pennsylvania .. 
West Virginia 
Ohio . ; 
Indiana Seal 
Kentucky . 
Illinois 
Michigan 
Kansas ........ 
Neb., Mo., Iowa 
Oklahoma 
Texas 

North Central (Dist. 7-B & 9) .. 

West (Dist. 7-C & 8) 

Panhandle (Dist. 10) 

Eastern (Dist. 5 & 6) 

Gulf Coast (Dist. 3) 

Southwest (Dist. 1, 2 & 4) .... 
Louisiana 

Northern 


Southeastern States 
Montana 

Wyoming 
Colorado-Utah 

New Mexico 
California 


Total United States 
Total previous week . 
Total Sept. 14, 1946 . 


Service wells included: *23, +30, 2. 


Comp. Oil Gas Dry 


Total of all wells ~ 

r—- Cum. — 

1947 1946 

1,133 1,112 
2,051 
588 
915 
450 
483 
1,411 
599 
1,800 
4 





‘Wildcat completions and discoveries———, 
-—Cumulative total, 1947—, 
Oil Dist. Gas Dry Total 


1 


Footage Dist. Gas Dry Total 
0 *23 C 
0 730 101,712 
2 47,739 
t11 72,020 
26,460 
27,178 
121,854 


oo 


3 
14 


e 
ao~anMececoce 
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158,934 

0 
197,959 
859,272 
165,106 
203,477 


2,894 
6,341 
2,057 
1,525 
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61,252 
217/826 
176.967 
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361 
1,101 
991 


yeu 
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1,025 
580 
445 
202 
336 

41 
189 
163 
139 

41,238 366 
177,676 1,349 


54,193 
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AONKOMEENAIAANOWOSD 
aK Nw POF, KR KEN OI-ATO-I1N Cr © 


56 249 2,246,945 22,479 20,089 
67 280 2,346,886 21,788 19,492 
66 225 1,975,854 


a 


145 2,776 3.471 
140 2,697 3,369 
86 2,375 2,875 


onu 


CRUDE PRICES AND REFINERY ACTIVITY 


GRAVITY SCHEDULES 


Top prices include all gravities above 
grades designated, and low prices in- 
elude all gravities below grades desig- 
nated: 


Signal Okla- Gulf 
Hill, homa, Coast West 
Gravity— Calif.* Kansas Tex.+ Tex.t 


18-18.9 .... $1.60 
19-19.9 .... 
20-20.9 .... 
21-21.9 
23-23.9 
-24.9 
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eas 
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RESBSRRASAASASISSA2SAG 
er al al al ee 


NMNNNNVNVUNNNN He err 
a 

Sarno 

oo 

& 


*Standard Oil Co. of Calif. posting. 
+For crude from Daboval. El] Campo. 
and Sandv Point. tIncludes Lea Coun- 
ty. New Mexico. 





A.P.I. REINERY REPORT, WEEK ENDED SEPTEMBER 6 
(Thousands of barrels) Stocks at refineries, 
bulk terminals, 
in transit and in pipe lines 


x 
Resid- “Gaso- Kero- Gas & Resid- 
ual line* sine dist.oil al 
1,532 19,449 8,653 17,283 10,029 


Crude 
runs, 
daily 

avg. 


Production 
~~ 





ie . 
Gaso- Kero- Gas & 

linej sine dist. oil 
East Coast ... 2,106 324 1,133, 
Appalachian: 


meeerect 2 ....4.... 37 89 
District 2 ......... 15 98 
Ind., Ill, Ky. 273 
Okla., Kans., Mo. 122 503 
Inland Texas ...... 108 415 
Texas Gulf Coast .. 579 1,844 
La. Gulf Coast ..... 328 523 
N. La. and Ark. .... 49 120 
Rocky Mountain: 

New Mexico ..... 4 19 21 

Other Rocky Mtn. 129 10 212 904 748 
California 68 2,262 14,315 28,079 
8,708 
8,962 
. 8,102 


District— 


2,149 376 


166 


606 
223 
7,554 
3,165 
571 
9,042 
2,749 


329 
204 
5,233 


1,001 
6,337 
5,919 
5,509 


1,050 
1,917 
1,910 
1,821 





September 
August 30, 
September 


6, 1947 5,246 16,205 
1947 .. 5,209 16,753 
7, 1946 4,876 15,406 


21,102 
20,723 
19,990 


56,763 56,168 
54,808 55,242 
55,626 54,936 


*Finished and unfinished. {At refineries including natural blended. 


Bureau of Mines crude-oil stocks 226,154,000 bbl. as of September 9— 
down 2,127,000 bbl. One year ago 223,132,000 bbl. 


FLAT CRUDE PRICES 


Representative posted schedules per bbl. Pecos County, Texas (Yates) .... 
East Texas 1.95 Bradford, Pennsylvania 
Kettleman Hillis, California* Eastern Ill. and Western Ind.j .. 
Beauregard Parish Tomball, Texas Gulf Coast 
Illinois Basin *37°-37.9°. +35° and above. 
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DAILY AVERAGE PRODUCTION FOR WEEK 


Sept. 13 B.of M. Sept. Sept.6 
crude oil demand’ crude oil 
NR oi 05 <<. 20a eles 1,100 1,000 
Arkansas ... is 82,350 82,000 
California .... 924,900 930,000 
Colorado .... sii 44,320 44,000 
Eastern 61,800 65,400 
Florida ....... iateg 1,050 1,000 
(llinois ..... Fat 175,800 200,000 
Indiana ...... Fe 18,200 18,000 
a ‘ 298,900 309,000 
Kentucky be kaeh 25,600 27,000 
Louisiana ast tate sdockecd 440,950 
North Louisiana ..... 108,350 
South Louisiana ....... 332,600 RESIOVUAL FUEL OIL 
Michigan .... sglote 51,165 : cor aac agarammaiai ( ae 
Mississippi ........ aes 103,405 : 
Montana ........ 25,000 
ran 600 
New Mexico .......... 117,350 
Oklahoma sa 399,050 
Texas .... 3,833,755 
Dist. 1 (Southwest) ... 24,275 
Dist. 2 (Southwest) . 160,675 
Dist. 4 (Southwest .... 247,600 ‘Semin ce 
Dist. 3 (Gulf Coast) ... 499,875 aol __ EL A ee 
Dist. 5 (Eastern) ....... 40,875 : 
Dist. 6 (Eastern) 118,€05 
East Texas Field 308,000 
Dist. 7-C (West) 41,260 
Dist. 8 (West) ... 637,650 
Dist. 7-B (W. Central). 40,975 - 
Dist. 9 (N. Central) ... 127,725 
Dist. 10 (Panhandle) . 86,240 ih 
Wyoming .. . 120,790 124,000 118,790 
Total United States.... 5,226,085 5,220,000 —_ 5,189,100 | KEROSINE 
Change from prev. wk., up 36,985 j 


Total production January 1-September 13 +1,277,431,730 bb) 
Same period last year (crude plus cond.) 1,213,523,185 bbl. 

*Not incl. 41,910 bbl. condensate. Incl. 8,029,240 bbl. 
condensate. 
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Fast Way 





To Clean 























Flame Arresters 



































OU can quickly clean 

flame arrester valve 
plates by soaking them in a 
dirt-breaking solution of 
recommended Oakite com- 
pound. The built-in pene- 
trating power of Oakite 
cleaning action burrows 
through clogging deposits 

. softens them for com- 
plete removal by brush- 
rinse. 






















































































Saves Time 


With carbonacious deposits 
safely removed, plates are 
restored to full breathing 


efficiency downtime 
shortened. 


Full Details Free 


Your local Oakite Technical 
Service Representative will 
be glad to show you how 
Oakite materials can step 
up the efficiency of your 
flame arresters. Specially 
prepared Oakite Digest tells 
you how to save money on 
88 different petroleum in- 
dustry cleaning jobs. Serv- 
ice and Digest yours with- 
out obligation. 

























































































OAKITE PRODUCTS, INC. 
4C Thames Street, NEW YORK 6, N.Y. 
Techmcal Representatives in Principal Cities of U.S. & Canada 
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et major effect of Standard Oil 

Co. (N.J.) “hold - the - line” price 
policy came September 11 when The 
Texas Co. announced it was reduc- 
ing prices in nine eastern and south- 
ern states and the District of Co- 
lumbia. 

Officials of The Texas Co. said 
local dealers in the area had been 
“authorized to meet the competitive 
prices” of Standard of Jersey. Tex- 
aco’s price rollback ranged up to 1 
cent a gallon on gasoline and about 
4/10 cent on light fuel oil. 

Shell Oil Co., Inc., and Pure Oil Co. 
met the lower prices, and a Sinclair 
Refining Co. official indicated his 
company also would follow. Oil-mar- 
keting circles in New York were 
closely watching results of Jersey 
Standard’s fight against the current 
upward market trend. Several other 
companies were reported to be feel- 
ing the effect of Jersey’s lower 
prices. 


Other Areas Unaffected 


Little chance was seen that the 
lower prices would have any direct 
effect elsewhere in the country where 
other companies are in the position 
of market leader. On the Gulf Coast, 
one source said the Jersey policy 
probably would continue to cause 
“high spread” market quotations un- 
til demand slackens. 


Principal feature of petroleum mar- 
kets in the Mid-Continent last week 
was some softness in residual fuel 
oil. This appeared to be caused by 
full consumer storage tanks at the 
commencement of cold weather, la- 
bor troubles in the steel industry, 
and temporary shutdown of two 
cracking units of Standard Oil Co. 
(Ind.), because of fires. 


While No. 6 was selling at prices 


ranging up to $2.40 a few weeks back, 
it was said to be fairly easy to ob- 
tain good-quality material at $2 per 
barrel. 

In other products, market demand 
continued high. One Mid-Continent 
marketer said he noticed a “very 
slight easing” in the motor-fuel sup- 
ply situation. No. 2 continued to com- 
mand premiums ranging up to a cent 
on the spot market, but little was 
available. One major refiner quoted, 
spot market, Group 3, 7 cents for 
No. 2, $2 for No. 6, 8% for regular 
gasoline, and 10 cents for Ethyl. 


Gulf Coast Situation 


On the Gulf Coast, gasoline and 
light fuel oils were described as 
still unobtainable. A small quantity 
of 41-43 kerosine was reported to 
have moved at 8 cents. Distillate fuel 
oils were said to be continuing to 
go to storage in quantity, partly in 
anticipation of higher prices in the 
East this winter. 

One major buyer was reported to 
have withdrawn from the heavy fuel 
oil market, possibly -presaging some 
downturn in this product similar to 
the current softness in the Mid-Con- 
tinent. Marketing officials on the 
Gulf Coast were wary for any signs 
of a slump in the export market in 
view of the current move of several 
governments’ to conserve dollar re- 
serves. Some apparent improvement 
in supply of Gulf Coast lubricating 
oils resulted in slightly lower prices 
for several grades. 

An American Petroleum Institute 
compilation showed national gasoline 
consumption the first 6 months to be 
8.8 per cent above. the first half of 
1946. The Department of Commerce 
reported July sales by petroleum 
wholesalers were 21 per cent above 
July 1946. 





Representative Quotations 


Representative spot-market quotations of leading suppliers as of September 15, 194?. 
Figures are f.o.b. plant for tank-car shipment in cents per gallon, except for residual 
fuel oil which shows the price per barrel and wax, in cents per pound. 


GASOLINE, KEROSINE, AND FUEL OILS 


Regular gasoline, 73-75 octane....... ...... 
42-44 w.w. kerosine 

ee ny tree arr en 
Premium gasoline, 78-89 octane 


Mid-Continent - New York Texas 
Group 3 Harbor Gulf Coast 
834-91 10.5-10.9* 9-104 
9.3-9.10+ 
744-8 7.8-8.3 734-8 
676-748 6.8-7.2 734 
946-1114 10.2-12 944-1142 
2.45 $2.22-2.52 $2.00-2.75 


SCN ME a too eee a 


$2 
*Branded (74-76 octane); tUnbranded (74-76 octane). 


NATURAL GASOLINE 


North 
Group3 Texas N. La. 
Grade 26-70 .... 6% 5% 618 
Grade 18-55 .... 17.65 7.05 7.35 
LUBRICATING OILS 
South Texas 
200 vis., No. 2-3 neutral .......... 11-12% 
750 vis., No. 3-4 neutral .......... 13-1446 
2,000 No. 5-6 neutral ............. 1446-16 


LUBRICATING OILS 
Mid-Continent 
150-160 vis., D bright stock, 0-10 p.p.... 29 


200 vis. No. 3 neutral, 0-10 p.p. .........18-19 
Western Pennsylvania 
145-155 vis. 10 p.t. bright stock ..... .. 45 
180 vis. p.t. neutral .......... BUR Geese 43 
CRUDE-SCALE WAX 
-Continent 
130-132 A.S.T.M. melting point .... 634-754 
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Norris Announces New 
Sales Representative 


W. C. Norris, 
Manufacturer, an- 
nounces the addi- 
tion of John A. 
(Jack) Getty to its 
staff as field sales- 
man at Shreveport 
to replace Arthur 
Miller who has 
been transferred to 
Tulsa as city sales- 
man. Getty is a 
graduate engineer 
of University of 
Oklahoma and was formerly with 
American Manufacturing Co. His 
sales work was interrupted by World 
War II during’ which he spent 4% 
years in the Army and was dis- 
charged as major. 


]. A. GETTY 


Core Lab Announces New 
Engineering Firm 


Core Laboratories, Inc., has an- 
nounced the disassociation of its en- 
gineering and research departments 
and their reorganization into a new 
firm to be headed by James A. Lewis, 
recently resigned president of Core 
Lab. 

Lewis’ firm will engage in reser- 
voir engineering, consultation, and 
allied operations, and will continue 
to do engineering and research work 
for Core Lab, as well as for the in- 
dustry. The new firm, to be known 
as James A. Lewis, Engineering, will 
headquarter in Dallas. Core Lab’s op- 
erations in the Illinois, Indiana, and 
Kentucky territory will be operated 
by the new organization under a 
license arrangement. 

Core Laboratories, Inc., under the 
general managership of W. H. Da- 
vison, vice president, will continue 
to operate as a service organization 
for core analysis through the use of 
portable field laboratories and frozen 
cores; reservoir fluid analysis; well 
sampling; a new service of drill-cut- 
tings analysis; and several new pro- 
cedures and techniques to be an- 
nounced at an early date. 


Dr. Lindvall Elected to Board 


Dr. Fred G. Lindvall has been elect- 
ed to the board of directors of Con- 
solidated Engineering Corp., Pasa- 
dena, Calif. Dr. Lindvall received 
his Ph.D. in electrical engineering in 
1928 from California Institute of 
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Technology. In the field of education, 
Dr. Lindvall is professor of electrical 
and mechanical engineering and 
chairman of the division of civil and 
mechanical engineering and aeronau- 
tics at Caltech. 


Alco Products Moves 
To Dunkirk 


Headquarters offices of Alco Pro- 
duction Division of the American 
Locomotive Co. have been transferred 
from New York to Dunkirk, N. Y. 
Hugh M. Corrough, director of the 
division, will direct all sales, engi- 
neering, and manufacturing from the 
Alco plant, there. 


Warren and Koons in 
Houston Office 


Robert S. (Bob) Warren recently 
has joined Guiberson Corp., Dallas, 
as its Houston district sales repre- 


- 


R. S. WARREN W. D. KOONS 
sentative. For the past 9 years War- 
ren has been with Thornhill-Craver 
as Houston sales representative, and 
prior to that he had been associated 
with Mid-Continent Supply Co. W. 
D. Koons, sales and service represen- 
tative in the Houston office of the 
company for: the past year, will re- 
main in his present capacity. 


Buda Names Campbell 


Buda Co. announces the appoint- 
ment of Harry G. Campbell as sales 
manager of DieseLight Division of 
Buda Co., Harvey, Ill. The division 
handles sales and manufacture of 
diesel-electric and gasoline-electric 
generator sets. Campbell’s past ex- 
perience includes 15 years with the 
Westinghouse Electric & Manufactur- 
ing Co. at Pittsburgh in the sales 
and manufacture of generator sets; 
and 5 years as a manufacturer’s rep- 
resentative handling the sale of en- 
gine-generator sets in the states of 
Illinois, Kentucky, and Arkansas. 


EQUIPMENT MEN 


Palmer and Potgieter 
Elected Vice Presidents 


Two new vice presidents have been 
elected in Mechanics Universal Joint 
Division of Borg-Warner Corp. C. E. 
Palmer, former works manager, was 
named vice president in charge of 
manufacturing for both the division’s 
plants—the one in operation at Rock- 
ford, Ill., and the one now under con- 
struction in Memphis. The other new- 
ly elected vice president is Fred M. 
Potgieter, who will have charge of 
truck, agricultural implement, indus- 
trial, and aviation sales. G. C, Grid- 
ley was reelected president and gen- 
eral manager. R. R. Rolph was re- 
elected vice president in charge of 
automotive sales. 


Dresser and B.S.& B. 
Win Report Award 


Two oil-field equipment manufac- 
turers have been awarded “Oscars of 
Industry” for their 1946 annual re- 
port to stockholders. For the second 
consectutive year the annual report 
of Dresser Industries, Inc., has been 
picked as the best in its division of 
industry. In the materials handling 
equipment industry, Black, Sivalls 
& Bryson, Inc., won in the final con- 
siderations. Formal presentations of 
the awards will be made at the an- 
nual. report awards banquet in the 
Grand Ballroom of Hotel Pennsyl- 
vania in New York on Friday, Octo- 
ber 10. The publication, Financial 
World, sponsors the annual: report 
survey. 


Taylor Appoints 
New Executive 


At a_ recent 
meeting of the 
board of directors 
of Taylor Instru- 
ment Companies, 
Herbert J. Noble, 
vice president 
and treasurer, 
was. elected to 
the position of 
executive vice 
president and as- 
sistant general manager. He will re- 
tain his position as treasurer. Noble 
joined Taylor in 1907 as an account- 
ant. In 1934 he was elected a direc- 
tor; in 1938 treasurer, and in 1946 
vice president. He is chairman of the 
financial executives committee of the 
recorder-controller section of Scien- 


357 





tific Apparatus Makers of America, 
a former director of the Rochester 
section of Controllers Institute of 
America; and a member of National 


Association of Cost Accountants and | offies in Alice, Tex. 


Rochester Chamber of Commerce. 


McKimmey Appdinted 
Sales Manager 


V. H. McKim- 
mey has been ap- 
pointed sales man- 
ager of Mechani- 
cal Manufactur- 
ing Co., Inc., Fort 
Worth. He recent- 
ly has been pur- 
chasing agent of 
Rowan Drilling 
Co., Fort Worth, 
and formerly had 

been associated with National Supply 
Co. and other firms in Texas and 
Oklahoma in executive capacities. 


Chase Brass Promotes 
Malvey 


Edward J. Malvey has been pro- 
moted to the position of advertising 
manager of Chase Brass & Copper 
Co., Waterbury, Conn. Malvey, a na- 
tive of New Haven, became associ- 
ated with Chase in 1924 when he re- 
linquished a position in the adver- 
tising department of Winchester Re- 
peating Arms Co., New Haven, to ac- 
cept a similar one under Rodney 
Chase, who was then advertising man- 
ager. 


Lincoln Foundation 
Appoints Assistant Secretary 


Dr. E. E. Dreese, chairman of the 
board of trustees of James F. Lin- 
coln Arc Welding Foundation, Cleve- 
land, announces the appointment of 
Charles G. Herbruck as assistant sec- 
retary of the foundation. Herbruck is 
a graduate of Princeton University 
and will bring to the foundation an 
experience drawn from a wide vari- 
ety of sources including selling, news- 
paper work, and industrial manage- 
ment. 


Steiner Succeeds McCool 


Harry Y. McCool, Sr.,. superintend- 
ent of maintenance of Timken Roller 
Bearing Co.’s Steel and Tube Divi- 
sion, has retired after more than 30 
years of service. Leland S. Steiner 
has been named as McCool’s succes- 
sor. 


Hammel-Dahl Names Clark 


OQ. T. Clark, Clark Sales Engineer- 
ing Co., Decatur, Ga., has been ap- 
pointed dealer representative in the 
Southeast territory for Hammel-Dahl 
Co., Providence, R. I. 
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New Patterson-Ballagh 
Office in Alice 


Removal of the Patterson-Ballagh 
to the Alice 
Specialty Warehouse on the Falfur- 
rias Highway has been completed by 
“Bud” H. H. Collins, in charge of 
the office. 

“Dick” W. W. Simpson has joined 
Patterson-Ballagh as city salesman 
in Houston. After several years of 
service~in the Army, Simpson was 
employed by Lone Star Cement Co. 


Reese Constructs New Plant 


A new instru- 
ment manufactur- 
ing and_ repair 
plant is being 
constructed by W. 
M. Reese, owner 
of Industrial In- 
strument Co, 
Odessa. The new 
plant when com- 
pleted with 
equipment will 
cost over $100,000. Reese represents 
many instrument manufacturing 
companies of this area and will carry 
a complete stock of their instruments 
and accessories. 


Sutton to South America 


Hammond La- 

tino - Americana 

S.A., wholly 

owned subsidiary 

of Hammond Iron 

Works, Warren 

Pa, and Port 

Neches, Tex., re- 

cently organized 

to field erect 

storage tanks 

throughout South 

America, announces that Raymond 

Sutton, general superintendent, has 

left for Venezuela where he will 

superintena the construction of stor- 

age tanks to hold 3 million barrels 
of Venezuelan oil. 


Personnel Changes 
In Link-Belt 


Link-Belt Co., Chicago, announces 
the following changes in sales man- 
agement personnel: James B. Elliott, 
heretofore divisional manager for 
Caldwell ‘plant products, with head- 
quarters at the Caldwell plant in 
Chicago, has been appointed division- 
al sales manager at the company’s 
plant in Minneapolis. Erwin A. Wen- 
dell, heretofore district sales mana- 
ger, Chicago branch, with headquar- 
ters at the Pershing Road plant, has 
been appointed divisional sales man- 
ager for Caldwell-plant products, 
with headquarters at the Caldwell 
plant. T. W. Matchett, heretofore 
district sales engineer at New York, 
has been appointed district sales 


manager, Chicago branch, with head- 
quarters at the Pershing Road plani. 


Autocar Establishes 
Texas Branches 


Autocar Co.,, 
Ardmore, Pa., has 
announced estab- 
lishment of a 
new branch in 
Dallas at 1505 
Federal Street. M. 
K. Bailey is dis- 
trict manager. He 
previously had 
covered the Texas 
territory from 
headquarters in St. Louis. As a fur- 
ther step to increase its sales facilities 
in the oil country, the company is 
also building a branch in Odessa, 
Tex., where it expects to have a 
large service organization. 


All American Industries 
Purchases A. D. Cook 


All American Industries, Inc., an- 
nounces acquisition of the entire out- 
standing capital stock of A. D. Cook, 
Inc., Lawrenceburg, Ind. A. D. Cook 
is a manufacturer. of a diversified 
line of deep-well steam-driven 
pumps, plunger pumps, and turbine 
motor-driven pumps, _shallow-well 
pumps, well supplies, and compres- 
sion-type fire hydrants. 

This is the third acquisition in 
allied fields by All American Indus- 
tries during the current year, it 
having previously acquired Oklahoma 
Steel Castings Co., Tulsa, producers 
of steel castings, and the FitzSimons 
Steel Co. of Youngstown, Ohio, pro- 
ducers of cold-drawn steel bars. 

In connection with the A. D. Cook 
acquisition, it was explained by 
Robert C. Hardy, president of All 
American Industries, that Cornelius 
O’Brien, who has been president of 
that company for a number of years, 
will continue in an active capacity 
with that company as chairman of the 
board, and that all other key person- 
nel will be retained. 


Appointments Announced 
By Raybestos-Manhattan 


Raybestos-Manhattan, Inc., recently 
announced the following appoint- 
ments in its equipment sales division: 
Harry C. Dishman, equipment sales 
manager with headquarters in De- 
troit; George T. Young, branch mana- 
ger of the Detroit office; E. E. Juer- 
gens, branch manager of the Cleve- 
land office: and John E, Cole, branch 
manager of the Chicago office. 


Wert Heads New Division 


Chicago Metal Hose Corp. has ap- 
pointed Edwin A. Wert as director of 
sales for its expansion-joint division 
with offices in Maywood, II. 
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